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KEYSWITCH 

(P-33) Plug-in 3000 type relay. 
C.E.G.B. approved, Many 
variations available. 


KEYSWITCH OMRON GOLD 
MA415. Plunger type (multi- 
contact auxiliary relay) 220v. 

& 440v. AC for production 
machines and control panels. 


For exact details contact: 


Wireless World JuNE,. 1964 


Every Keyswitch relay is painstakingly 
tested, mechanically and electrically— 
not one leaves the works unless it © 
conforms to the most exacting specific-_ 
ations. Scaal 
Keyswitch exactness leads all along the 

line in @ price m precision m@ reliability — 
ma delivery — any relay can be delivered a 
within 10 days. ae 


KEYSWITCH 
B.P.O. 600 type minor relay. 
Small size coupled with 
higher switching speeds. _ 


KEYSWITCH 

B.P.O, 3000 type major relay. 
C.E.G.B. approved. Many 
variations available, 


KEYSWITCH OMRON GOLD 
MH. Sub-miniature relay. 
Multi-contact. 6v. —50v. t _ Snap-action 5 amp contact. — 

DC only. Weight 15 grams. 6v.—50v. DC only. 


SEPA ALENT DS 


IEA STAND E547 


KEYSWITCH OMRON GOLD | 
5 1051. Sub miniature relay. _ 


“Gricklewood Lane, London, N.W.2. Tel: GLAdstone 1152 
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Fused ohms circuit provides 


An improved AvoMeter _ increased protection against 


inadvertent overload. 


Model Mk I 


Improved temperature 


his new model incorporates increased sensitivity coefficient over whole range. 


the lower AC ranges and wide frequency charac- 
eristics, with the traditional AvoMeter features in- 
cluding the AVO automatic cut-out mechanism and 
interlocking rotary switches for quick range selection. 


Now measures up to 
~~... 400 amps d.c. 


1.E.A. Exhibition Stand N.176 — olympia May 25-30 


ANY KLE WD avoceT HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, 8.W1. Victoria 3404 (12 lines 
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Increase the sensitivity of your , 


A.C. eae 
TA 40 


meat] TRANSISTOR AC. AMPLIFIER TYPE 
AMPLIFIER ST oe ee et 
a | 28 | 


TYPES TA40 & TAGO 


ACTUAL SIZE 


: 


SPECIFICATION 


GAIN: TA40: 20, and 40dB. 
TA60: 20, 40, and 60dB. 
Straight through connection on 0dB. 
FREQUENCY -+-0.5dB, 10c/s to 250kc/s at 20dB and 40dB. 
RESPONSE: I5c/s to 50kc/s at 60dB. 
+3dB, 4c/s to 400kc/s at 20dB and 40dB. 
10c/s to 200kc/s at 60dB. 


OUTPUT VOLTS: 1.5V r.m.s. into 10kQ 


OUTPUT 80Q approx. at 20dB and 40dB. 
IMPEDANCE: 150Q approx. at 60dB. 
NOISE LEVEL: 50 V r.m.s. equivalent input at 20dB and 40dB with 
100kQ source. 
30 V r.m.s. equivalent input at 60dB with 100kQ source 


INPUT 3MQ and IOpF at 20dB and 40dB. 

IMPEDANCE: —_—0.25M2 and 50pF at 60dB. 

SUPPLY: Self-contained 9V battery, life 1000 hours, or A.C. 

Mains when a Power Unit is fitted. : 

SIZE: 2kin. high x 4in. wide x 54in. deep. 

WEIGHT: 24 pounds. 

Price complete with battery TA40 ............ esensenet £2 
PORTABLE INSTRUMENTS 2 ie 5 Ae FAGO ceo Sesoiee Coen ewicen 

Mains Power Supply Unit 2.00.00. ..0.. 0.000... saesenraeses 


Fully detailed leaflets available on our complete range of portable instruments. m 


LEVELL ELECTRONICS LIMITED 


Park Road, High Barnet, Herts. Telephone: BARnet 5028 
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1.E.A. EXHIBITION 
i STAND G 39la 


l where you’ll be very welcome 


a ee en 


6-W. STEREO AMPLIFIER KIT. Model S-33. 
3 watts per channel, 0.3% distortion at 2.5 
w/chni., 20 dB N.F.B. Inputs for Radio (or Tape) 
and Gram., Stereo or Monaural, ganged controls. 
Sensitivicy ZOOMV.. isi. .eccccgeseeseseacse 3 ik aay Ae) 


6-W. HI-Fl STEREO AMPLIFIER KIT. 
Model S-33H. An inexpensive stereo/mono 
amplifier with high sensitivity for lightweight 
miniature. ceramic pick-ups (e.g. Decca Deram). 
Two-tone grey Perspex panel. ......... £15 17 6 


5-W. HI-FI MONO AMPLIFIER KIT. Model 
MA-5. A general purpose amplifier based on 
the S-33. Separate bass and treble controls, 
gram and radio inputs. Suitable for most crystal 
pick-ups. Printed circuit ............... £10 19 6 


HI-FI STEREO AMPLIFIER KIT. Model S-99. 
18 w. output. Ganged controls. Stereo/Monaural 
gram., radio and tape recorder inputs. Push- 
button selection. Grey metal cabinet. Printed 
CIFCUIE-CONSEFUCTION ..........cesececrevenes £27 19 6 


. HI-FI SINGLE CHANNEL AMPLIFIER KIT. 
Model MA-I2. 10 w. output, wide freq. range, 
low distortion £11 18 O 


MONO CONTROL UNIT KIT. Model 
UMC-I. Ideal for use with MA-12 or similar 
amplifier. Output 0.25 v............0cs0005 £8 12 6 


STEREO CONTROL UNIT KIT. Model 
USC-I. Push-button selection accurately matched 
ganged controls to + IdB. Accepts inputs from 
most tape heads and any stereo or mono _pick- 
ROEM Eeetepe se skiee soc cs yea ncneccnus sunzsccuacsamace £19 10 0 


**GLOUCESTER” HI-Fil CABINET KIT. 
Mk. | houses Record Player, F.M. Tuner, Stereo 
Amplifier, records, etc. Mk. Il will house a Tape 
Deck, in addition. 46in. long, 30in. high, 21in. 
deep. ‘In the white’’ for finish to personal 
taste. Mk.| £17 3 6 Mk. Il £18 10 0 


** COTSWOLD ” HI-Fi SPEAKER SYSTEM 
KIT. Acoustically designed enclosure ‘‘in the 
white. 26in. x 23in. x 144in. Complete with 12in. 
bass speaker with 2in. speech coil, elliptical middle 
speaker, pressure unit to cover the full frequency 
range of 30-20,000 c/s. Cross over unit, level 
RONLVOU VOCE. Oo) so calsccoccecessesetcacestes £23 4 0 


**COTSWOLD MFS’”’ SPEAKER SYSTEM 
KIT. Based on the standard Cotswold. Only 
36in. high, I64in. wide, I4in. deep. For those 
requiring best results in small rooms... £23 4 0 


**MALVERN ” HI-FI EQUIPMENT CABI- 
NET KIT. Will house all your Hi-Fi equipment. 
** Left in the white ’’ for finish to choice. Size 
SIE BLD vcascasisccvscs oA twegeecesdanes vs £18 1 0 


HI-Fl SPEAKER SYSTEM KIT. Model 
SSU-I. Ducted-port bass reflex cabinet ‘‘ in the 
white.’’ Two speakers. With legs...... £11 12 0 
WVIEROUCIIOSS ..20cc ons cresnscceseeceearnn name £10 17 6 


ELECTRONIC WORKSHOP KIT. Model 
EW-I. 20 exciting experiments can be made. 
No soldering. No extra tools needed £7 13 6 


MULTIMETER KIT. Model MM-IU. Ranges 
0-1.5 V. to 1,500 V. A.C. and D.C.; 150uA. to 
15 A. D.C.; 0.20 to 20MQ. 4tin. sere lag 

8 0 


RESISTANCE-CAPACITANCE BRIDGE 
KIT. Model C-3U. Measures cap. 10 pF to 
1,000uF, res. 100022 to 5MQ and power factor, 
5-450 V. test voltages. With safety switch. 

£10 10 O 
AUDIO SIGNAL GENERATOR KIT. Model 
AG-9U. 10 c/s to 100 kc/s., switch selected. 


Distortion less than 0.1%. 10 v. sine wave output 
metered in volts and dB’s ............... £22 10 O 


-AUDIO SINE-SQUARE WAVE GENERA- 
TOR KIT. Model AO-IU. Covers 20 c/s. to 
150 kc/s. in four ranges with choice of sine or 
square waves. Size 93in. x 6yin. x 5in. £14 15 O 
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DAYSTROM 


NEW! 5” Flat-face GENERAL PURPOSE 
OSCILLOSCOPE KIT Model 10-12U. An 
outstanding ’scope. ‘‘Y’’ sensitivity 10 m.V. r.m.s. 
per c.m. at | kc/s, Bandwidth 3 c/s to 4.5 Mc/s. T/B 
10 c/s to 500 ke/s in 5 steps..........ceeceeee £32.12.6 


DE-LU XE LARGE-SCALE VVM KIT. Model 
IM-I13U. Measures a.c. and d.c. volts 0.1-1,500 V. 
in 7 ranges. Res. to 1,000 MQ in 7 ranges. 
6in. Ernest Turner precision meter. Modern 
styling with unique gimbal mounting... £18 18 0 


VALVE VOLTMETER KIT. Model V-7A. 
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500 
r.m.s. and 4,000 peak to peak. Resistance 0.1Q 
to 1,000 MQ with internal battery. D.C. input 
impedance. |! MQ dB measurement has centre- 
zero scale. Complete with test prods, leads and 
standardising battery £13 18 6 


R.F. PROBE. KIT. 
with Model V-7A 


HIGH VOLTAGE PROBE KIT. Model 
HV-336. For use with Model V-7A... £2 19 6 


22in. SERVICE ’SCOPE KIT. Model OS-I. 
Light compact, portable for service engineers. 
Dim. 5 x 8x I4tin. long. Wet. 104lb.... £21 18 0 


ELECTRONIC SWITCH KIT. Model S-3U 
(Oscilloscope Trace Doubler)...... £12 18 O 


R.F. SIGNAL GENERATOR KIT. Model 
RF-IU. Provides extended frequency coverage 
on six bands from 100 kc/s-100 Mc/s. on funda- 
mentals and up to 200 Mc/s. on calibrated har- 
monics 


Model 309-CU. 


For use 


£113 6 


STABILISED POWER PACK KIT. Models 
MSP-IM and MSP-IW. Input 200-250 v., 40- 
60 c/s. A.C., fully fused. Outputs: H.T. 200-410V 


D.C. at 20-225 mA. in 3 switched ranges. Size 
I3in. x 84in. x 9Sin. 

MSP-IM (with meters) ..........see000e £36 12 6 
MSP-IW (without meters) ............ £29 17 6 


AUDIO VALVE MILLIVOLTMETER KIT. 
Model AV-3U. | mV to 300 V A.C. 10 c/s. to 
AOOUKC/Sieauasacsdaacepaes sso tedsesstcatureanad £16 10 0 


GRID-DIP METER KIT. Model GD-IU. 
Functions as oscillator or absorption wave meter. 
With plug-in coils for continuous frequency 
coverage from 1.8 Mc/s. to 250 Mc/s.... £10 19 6 
Additional Plug-in Coils Model 341-U extend 
coverage down to 350 kc/s. ........208e 17 6 


DECADE RESISTANCE BOX KIT. Model 
DR-IU. Range 1-99,999Q) in IQ steps. Ceramic 
switches throughout. Current rating from 500mA 
to 5mA. according to decades incircuit £10 8 0O 


DECADE CAPACITOR KIT. Model DC-I 


Capacity values 100uuF to O.IIIuF in 100upyF. 
SCOPS a ccscacecevecehessesteeseacnarcestevesesos £7 5 0 
PUBLIC ADDRESS AMPLIFIER KIT. Model 


PA-I. A multi-purpose unit suitable for vocal 
and instrumental groups. 50 Watt output. 
4 inputs for guitars, mics., etc., two heavy-duty 
speakers, magic eye vol. indicator, variable 
tremolo, elegant cabinet. Send for full details 

£54 15 0 


POI TITTerrrrreerrrrriasy 


INTERNATIONAL MAIL ORDER SCHEME 


covering the American Heathkit range of 
250 models 

Direct from U.S.A. to your U.K. address. 

Illustrated American catalogue and _ full 

details can be obtained from us for I/- post 

paid. 


sae aneennesneunsqusneuscuseuseunesnensuccssssenececssnnnacesss® 
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OLYMPIA, LONDON ! 


. 


MAY 25th—30th 


to examine our range of kits 


a tt ee 


Now available! GENERAL COVERAGE 
COMMUNICATIONS RECEIVER KIT. 
Model RG-I. Frequency coverage from 600 kc/s. 
to 1.5 Mc/s. and 1.7 Mc/s. to 32 Mc/s. in 6 switched 


bands. Many features include: Half-lattice crystal 
filter. Send for full details ............ £39 16 0 
AMATEUR BANDS~ RECEIVER KIT. 
Model RA-I. 10-160m. —_Half-lattice crystal 
filter. Switched USB, LSB for SSB. 

Full details on request — ..sssececececeesecees £39 6 6 


Q MULTIPLIER KIT. Model QPM-I. A self- 
powered unit (220-250 v. 50-60 c/s) for use 
with communications receivers to provide 
both additional selectivity and signal rejection. 
Model QPM-|I for 470 ke/s. IF Either 

Model QPM-I6for 1.6 Mc/s.1F Model £8 10 0 


**“MOHICAN ” GENERAL COVERAGE 
RECEIVER KIT. Model GC-IU. Fully tran- 
sistorised. Frequency coverage 580 kc/s. to 30 
Mc/s. in five bands. Electrical band spread on 
five additional bands covers amateur frequencies 
from 80-10 m., B.F.O: tuning and Zener diode 
stabiliser. Send for full details............ £37 17 6 


AMATEUR TRANSMITTER KIT. Model 
DX-100U. 150 w. D.C. input. Covers all amateur 
bands from 160-10 m. Self contained including 
Power Supply. Modulator and V.F.O. £79 10 0 


AMATEUR TRANSMITTER KIT. Model 
DX-40U. From 80-10 m. Crystal controlled. 
Power input 75 w. C.W. 60 w. peak controlled 
carrier phone. Output 40 w. to aerial. Provision 
FOTN. FO) 3-20 as bentatpnaecasosael oc sapenees £33 19 0 


SINGLE SIDEBAND ADAPTER KIT. Model 
SB-10U. May be used with most A.M. trans- 
mitters with certain provisions. Allows full 
use of existing equipment for SSB...... £39 5 0 


VARIABLE FREQUENCY OSCILLATOR 
KIT. Model VF-IU. Calibrated 160-10 m. 
fundamentals on 160 and 40 m. Ideal for our 
DX-40U and similar transmitters...... £10 17 6 


**OXFORD” DUAL-WAVE LUXURY 
TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-2. Ideal as a domestic, car or 
personal receiver. Send for full details £14 18 0 


4-WAVE TRANSISTORISED PORTABLE 
KIT. Model RSW-I. 7 Transistors and three 
diodes. For Short and Medium wavebands (200- 
550, 90-200, 20-40 and !1-16 m.) in solid leather 
case fitted with retractable whip aerial £19 17 6 


TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-I. Pre-aligned 1!.F. transformers 
printed circuit and a 7 x 4in. high-flux speaker, 
Realthhide CaSO .csccsccasscossscccsedspsctess £1211 0 


A.M./F.M. TUNER KIT. Tuning range 88-108 
Mc/s. (F.M.) 16-50, 200-550, 900-2,000 m. A.M. 
Available in two units sold separately. Tuning 
Heart Model AFM-TI £4/13/6 inc. P.T. |.F. amplifier 
and Power Unit (AFM-AI). Complete with metal 
cabinet and valves £21 16 6. Total £26 10 0 


HI-FI F.M. TUNER KIT. Tuning range 88-108 
Mc/s. Available in two units sold separately as 
follows: Tuner Unit (FMT-4U) with 10.7 Mc/s. 
I.F. output £2 15 0 inc. P.T. I.F. Amplifier and 
Power Supply (FMA-4U). Complete with case 
and valves £13 3 0. Total............ £15 18 O 


TRANSISTOR INTERCOM KITS. Models 
XI-1U and XIR-1U. Ideal for home or business 
use. Up to five Remote Stations operated with 
each Master. Units housed in mahogany veneered 


cabinets. 9 v. battery operated. 

MTEL Master) eercescseccusassuscescnecsees £10 19 6 
XIR-1TU (Remote) ..........s.cceeeeeenees £4 7 6 
TELEPHONE AMPLIFIER KIT. Model 


TTA-I. Transistor circuit. Inductive pick-up 
coil, built-in speaker and vol. control £7 


@ Deferred Terms available on all orders above £10. @ Prices include free delivery in U.K. @ All models available assembled. Prices on request. 


POI i EE EDT Le CE, 


DAYSTROM 


DEPT. W.W.6, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, Manufacturers of the i 


_ WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS | 
++ + + + + + + + + + + + + + + + + + > 


LTD. | 


(Block Capitals) 
ADDRESS 


9W W—008 FOR FURTHER DETAILS. 


Full details of model(s) 
IIA IME Foo Senn covoente 
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Please send me FREE CATALOGUE (Yes/No).......cscccssseseresesereeenans | 


cece cece ensnerecceenseeeeensesseeeeeeneseneeseneeeeesesecons eee | 
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OERIED Y 


RECORDERS 


Series “Y"’ instruments are housed in strong 


metal cases and, in some instances, can be rack- 


YD5 SINGLE CHANNEL RECORDERS 
mounted. They are intended for those engaged 


colt F nc y 
Salat d stub seein rated adda a WO Sehgal | in scientific research and industrial pursuits. 
74, 32 and 1Zi.p.s. |. 100/250V~ | 50c.p.s.* 


15 and 7¢i.p.s. 100/250V 50 c.p.s.* 
7, 32 and 1Z i.p.s. 100/250V 50 c.p.s.* 
15 and 7+ i.p.s. 100/250V 50 c.p.s.* 


*60 c.p.s. to order 


Y500 DOUBLE CHANNEL RECORDERS 


Tape Speeds 


Model Voltage Frequency 


Y532U 74, 33 and 1Z i.p.s. 200/250V 50 c.p.s. 
Y532A 4, 32 and 1Zi.p.s. 117V 60 c.p.s. 
Y532E 74, 32 and 1Z i.p.s. 110V 50 c.p.s. 
Y522UH 15 and 7+ i.p.s. 200/250V 50 c.p.s. 
Y522HA 15 and 7+ i.p.s. 117V 60 c.p.s. 
Y522HE 15 and 7xi.p.s. 110V 50 c.p.s. 


Send for details to: 


THE FERROGRAPH COMPANY LTD 


84 BLACKFRIARS ROAD, LONDON, S.E.| 
Telephone: WATerloo 1981 


~S 


9WW—009 FOR FURTHER DETAILS. pa he 
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the ideal answer... 


REACTORS 


-eeeees... for industrial power control 


Gardners have just introduced 10 standard 
types of Saturable Reactors for the infinitely 
adjustable control of small power loads from 
50W. to 1 Kw. rating. The automatic control of 
lighting and heating apparatus from small 
signal elements, such as sensing photo- 
electric cells or thermo-sensitive elements is 
just one example of their many applications. 
Theseare fully described in our new Saturable 
Reactor leaflet GT.1. 


*If you are professionally engaged in the 
electronics industry, we will also be pleased 
to send you a copy of the Gardners Industrial 
Catalogue, containing details of over 1,000 
types of transformers and chokes. This publi- 
cation will be kept up-to-date with amend- 


Gardners Transformers Limited, ments and additions as they are issued. 


Somerford, Christchurch, Hants. Write today for your copy on your company’s 
Tel: Christchurch 1734 — letter-heading. 


to crow is one thing... to produce is another ! 


9W W—010 FOR FURTHER DETAILS. 


- WIRELESS WORLD 


GRRE 
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Anders carry enormous stocks of standard meters for im- 
mediate, off-the-shelf delivery. All well-known makes, 
including AVO, Crompton Parkinson, EAC, Elliott, Pullin, 
Sifam, Taylor, Turner, Weir, Weston, White; all types: 
moving coil, moving iron, thermocouples, electrostatic, 
dynamometers; the largest stock of panel mounting meters 
in the country; a complete range of accessories. 

Non-standard meters of all types, specially calibrated to 
customers’ requirements can speedily be supplied. The 


ANDERS % 


- JUNE, 1964 


Anders Instrument Centre has unparalleled facilities for 


meeting the most urgent and unusual demands for any 


instrument, from miniature meters to the largest switch= 


board types. 


Anders are sole agents in this country for the famous Frahm : 


range of vibrating reed frequency meters and tachometers: 
2” miniature hermetically-sealed instruments to large 
panel-mounting meters with accuracies of 0.1%. 

For full details of the Anders service, please write or *phone 


ELECTRONICS LIMITED 


103 HAMPSTEAD ROAD, LONDON N.W.1. TELEPHONE: EUSTON 1629 
Contractors to GPO and Government Departments. Ministry of Aviation approved. 
METERS, ELECTRONIC AND TEST EQUIPMENT TOINDIVIDUAL SPECIFICATIONS 


9WW—01i FOR FURTHER DETAILS. 
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LY AN ILLITERATE WOULD HOLD ] 


LA PEN LIKE A SOLDERING TRON J 


; A Precision iron, with its sculpted, balanced handle, makes joints as neatly and accurately 
as dotting ani or crossing a't. On the production line, the Precision method means reduced 
operator fatigue, increased speed and efficiency. Fast heat-up. Here’s another perform- 
ance-plus : the heating element ofa Precision iron extends right up into the high conduct- 
ivity bit for double-quick heating on half the power. No less than 39 bits are available 
with a choice of 3 bit shapes in most sizes. For more specific information or advice write: 


A-N.T-E-X 


ANTEX LIMITED|GROSVENOR HOUSE] CROYDON |SURREY|MUNICIPAL 2774 


9WW—012 FOR FURTHER DETAILS. 
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_ LISTENING TO MUSIC IN THE HOME 


tetera ta 


Ee a ee ee ee 


for the closest approach to the original sound 


The design of QUAD is such that it will harmonize with both contemporary 
or traditional styles ... its ease of installation is an important practical asset. 
See it, for example, in the new modular fittings by Heals of London. 
Illustrated brochure on request from Ref, w.w. 


Acoustical Manufacturing Company Limited, Huntingdon, Hunts. Tel: Huntingdon 361. — | 


ON 


9W W—013 FOR FURTHER DETAILS, 
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“SHAFTING 


[E’ REMOTE 
eae ONTROL 


only we could tell you 


some of the problems we have solved for many major 


industrial concerns. 


But we must be discreet ... as discreet as we'll be if 
given an opportunity to discuss some problem of 


remote control with you. 
=, (7 o 
ASWhite 


THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD., 
MMBUSTRIAL DIVISION 2 
Third Avenue, Denbigh Road, Bletchley, Bucks. 


Our technical handbook makes a very 
useful addition to a reference library. 
Write for copy to Dept. W. 


R.C. 11 
g9WW—014 FOR FURTHER DETAILS. 
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a Fully Transistorises 
@ Walkie-Talkie! 


ni\ABantam 


TWO-WAY RADIOTELEPHONE 


oe Daciend eher 


Once again in | 
the tradition of | 

the outstanding — . 
Cambridge and | 
Vanguard Radio- 
telephones, Pye 

have produced the — 
Bantam, a brilliant 
fully transistorised | 
Walkie-Talkie. 


Oe Oe Ae ae See My ee kD 


@ Fully transistorised Transmitter and Receiver a 
i Long endurance with Rechargeable or Dry Batteries @ Crystal Filter selectivity 
@ Reliability and accessibility of components i Very high performance Receiver a 


Mi Lightweight 4 Ibs. (1.82 kg.) Mi Frequency Band 25-174 Mc/s. @ Weatherproof 
ER Approved by G.P.O. to spec. W6345 ; 


B 


Tel: TEVERSHAM 3131. 


PYE TELECOMMUNICATIONS LTD, camBRiDGE, ENGLAND - Telex No. 81766. 


9WW—015 FOR FURTHER DETAILS. 
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The world’s most competitive Single 
Sideband Radiotelephone—the SSB 
125 is suitable for fixed or mobile 
operation and is the most economic — 
eguipment for long distance com- ee 


munication available today. 


nes 
Se 


Features 


ff 125 watts p.e.p. output 
i 4 switched channels 
— Transistor DC or AC power pack 


i Crystal filter selection of side- 
bands 


PYE TELECOMMUNICATIONS LTD. 
CAMBRIDGE : ENGLAND 


Telephone: Teversham 3131 
9WW—016 FOR FURTHER DETAILS. 
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ix big digit 


IN A VERY SMALL BOX ~ 


an d a No other instrument of this size and performance has such clear, unam- 
biguous readout; six big digits, bright and steady. A newly-developed 


blanking system eliminates flicker. 
megacycle : | 


Measures to a microsecond ! 


too I This new portable meter is easy to use, with its simplified front panel 
—and extremely easy to read, with its adjustable support which holds 
steady at any convenient angle—and, of course, the clear, bright, steady, 
six-figure readout. 


ee ee ee 


ee eT, 


Pe POT ON Te ee DN DG ey 


Smaller and smaller! 


Design of the new TSA 3436 is based on solid experience of applying 
transistorized digital techniques to measuring instruments. Small as it 
is, the TSA 3436 will read frequencies up to one megacycle, and mea 
sure time down to one microsecond. 


ONLY £195 


Laboratories and technical colleges will welcome the compactness, 
strength and simplicity-in-use of the TSA 3436. In industry, its depend- 
ability, and the clarity of its display, make it uniquely suitable for 
inspection and quality control applications. 


Full technical details will be sent on request. Visit Stand G76 


VENNER TSA 3436 TIME/FREQUENCY METER *¢ the IEA Exhibition 
Olympia: May 24th-30th - 


ELECTRONICS LIMITED 


Kingston By-Pass - New Malden -: Surrey : MALden 2442 
9W W—O017 FOR FURTHER DETAILS. 
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THE WORLD’S SMALLEST 
SOLDERING IRON 


DESIGNED FOR MICRO - MINIATURE 
ASSEMBLIES © HAIR SPRING SOLDERING, ETC. 


size 


BRIEF SPECIFICATION: 


Model 5 
Voltage 6v 
Watts 5w 


Heating-up time 18 SEC 


WEIGHT - 4. GRAMMES Temperature 320°C 


Tip Size a” (1.6mm) 
(Interchangeable) 


SEND FOR ILLUSTRATED LEAFLET TO :— 


W.GREENWOOD 


ELECTRONIC LTD 


677 FINCHLEY ROAD LONDON N.W.2 
Telephone:- SWISS COTTAGE 3383-4 


DISTRIBUTORS FOR THE ORYX GROUP 
9WW—018 FOR FURTHER DETAILS. 
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Sound-Level Meter 
24-150 db; 

A, B, C weightings; 

wide dynamic range; 
built-in calibrator; 
analyser/recorder output. 
TY PE 1551-C 


Sound-Survey Meter 


Compact, 

hand-held basic instrument. 
40-136 db; A, B, C weightings, 
Weight less than 2 Ib. 


TYPE 1555-A 


CLAUDE LYONS LIMITED - 


INSTRUMENTS DIVISION - 


WIRELESS WORLD 


Graphic-Level 


Recorder 

20 c/s-200 ke/s, 20, 

40 or 80 db. dynamic 
range. Writing speed 

300 db/sec. max. 

Paper speed 75 in/minute. 
TYPE 1521-A 


Vibration Meter 

Direct reading 

for displacement, velocity, 
acceleration, jerk. Frequency 
range 2 c/s-2 k/cs (to 20 kc/s 
with suitable pickup). 
Analyser/recorder output. 
TYPE 1553-A 


9WW—019 FOR FURTHER DETAILS. 


76 OLD HALL STREET - 
SOUTHERN OFFICES: VALLEY WORKS - HODDESDON, HERTS - HODDESDON 4541 


1.E.A. EXHIBITION STAND G.117 


JUNE, 1964 


‘Strobotac’ white-light 


stroboscopic tachometer 
110-25,000 flashes/min. 

Measures to 250,000 rpm. 
Ultra-short high intensity flash. 
(0*8-3p1s; 0-2-4+2 x 10 Jux at | m.) 
TY PE 1531-A 


Octave-Band Noise Analyser 


10 octave bands, centre 
frequencies 31+5-16,000 c/s. 
Operates direct from 
microphone above 44 db, 
Self-calibrating. 

Portable (less than 9 Ib.). 
Built-in battery and charger. 
TY PE 1558-AP 


LIVERPOOL 3 + MARITIME 1761 


~ 1p3/10376 


Sa Oe ee aT RT Te LOE Te EE Mn Ye RS ee ee ae CR er nt 


Se 


— ay ae 


JUNE, 1964 WIRELESS WORLD os 1 


Pinnacle can supply 


NG ORGANISATION 
MIONIC 
E RESOURCES OF 3 HE WORLD 


SPECIFIC 
VALVE 


catal 


Besa ec 
of oe ete > Ne Bs P28 ——— \ 
235 sen = eo ferre Ry ‘| ay we 
oY GES) SI Eh A223 - 
: a’ HAVEYOU 
an ; ! | 
ff 12 i \ \ ai Sie | : HAD Y0 U R 
| i < : j i,  /; | ; or 3 on 9 
: ‘ CN eh We beg COPY YET? 
\ Si ‘i A& ale iy ( z i ; : 
! ie , : » : 


VALVES FOR 


This unique publication contains working characteristics 

of: Special Quality Valves, Rectifiers, Power Triodes and ; 

Tetrodes, Voltage Stabilisers, Photoemissive Cells, Thyra- RESEARCH 
trons, Flash Tubes, the ‘‘2000’’ American Range and 


Entertainment Types. Base diagrams are included. 


PINNACLE 
ELECTRONICS LIMITED 


ACHILLES ST. : NEW CROSS - LONDON - S.E.14 
Telephone: TiDeway 7285 


WIRELESS WortD 


Clovde 
Lyons 
hove 
plenty fo 
interest 
you at 

the LEA! 


CLAUDE LYONS AUTOMATIC VOLTAGE STABILISERS 
The finest and most comprehensive range available 


AG TS serles High-speed distortionless servomechanical types— 
1 to 360 kVA 


BIR series Solid-state electronic types with extremely low 
distortion—400 VA to10 kVA 


VB series Compact and inexpensive step-regulating types— 
600 VA to2:4kVA : 


High-current stabilised DC supplies 


PST series Solid-state electronic types—6 to 50V DC, 200 W 
to5 kW 


PSS series Servomechanical types—6 to 50V DC, 1 to 10 kW 


‘VARIAC’ (regd) VARIABLE TRANSFORMERS 


The original and best variable transformers. Made in England by The 
Zenith Electric Co. Ltd., London, and exclusively distributed in the 
United Kingdom, Eire and British Colonies by Claude Lyons Ltd. 

The most useful and versatile control for AC voltage and effects 
dependent on voltage such as current, power, heat, light, speed etc. 
The extremely wide range of standard and special models—over 600— 
covers virtually every possible requirement. 


==> => ——— 4 


Claude Myons 
CLAUDE LYONS LIMITED 


Valley Works, Hoddesdon, Herts Hoddesdon 4541 Telex 22724 
76 Old Hall Street, Liverpool, 3 MARitime 1761 Telex 62181 


CLAUDE LYONS LTD - INSTRUMENTS DIVISION + LIVERPOOL 


Some of the leading overseas manufacturers for whom we are the U.K. representatives 


Société ANALAC, France 
Precision analogue computer using a high-frequency carrier technique. 


AOIP (Association des Ouvriers en Instruments de Précision), France 
Bridges, potentiometers, standards, galvanometers, sub-standard and 
panel meters, instructional equipment for electricity, magnetism, heat, 
mechanics and optics, strain-gauge and load cell bridges and trans- 
ducers, electro-chemical and radiation monitoring instruments, 
potentiometer and galvanometer recorders 


CRB (Costruzioni Radicelettriche di D. Borsini), Italy 
Automatic audio frequency response curve tracers 


CRC (Constructions Radioélectriques et Electroniques du Centre), France 
Measuring, display and storage oscilloscopes, VLF, AF and pulse 
generators, electronic voltmeters, and nucleonic instruments—scalers, 
discriminators, analysers, ratemeters. EHT supplies, hand, aerosol and 
hydrosol monitors 


Electrons Inc, USA 
Industrial xenon-filled thyratrons and rectifiers 


General Radio Company, USA 

Bridges of all types, signal generators, oscillators, detectors, coaxial 
equipment and components, standards, pulse, noise and sweep 
generators, sound and vibration measuring and analysis equipment, 
counters, graphic-level recorders 


Greibach Instrument Corporation, USA 

Precision voltmeters, ammeters, volt-ammeters, selective-expansion 
meters, true rms AC instruments : 
Micronia Corporation, USA 

AC electrometers, AC and DC infinite-impedance measuring devices 


Millivac Instruments Inc, USA 3 
Electronic DC microvoltmeters, nanovoltmeters, micromicro-ammeters, 
AF microvoltmeters, RF millivoltmeters and microvoltmeters, electronic 
ohmmeters, low-noise AF amplifiers 


TRG Inc (Technical Research Group), USA 


Millimetre microwave components, microwave and millimetre 
low-loss aerial feeds. 


Cl 42 
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JAC 


the big name in 

Precision built radi 
portant contributi 
communications in 


known Ball Drive. 


(Fo 
other jobs). One Ca 
action 36-1 slow, 6-1 f 
Zin. diameter (excludi 
to special order). Flan 
Dual Ratio Ball Drive 
DRF). 


“<Q0” . 
Twin Capacito 


Designed for use in mini 
ture transistor receive 
The front (aerial) section 
208 pF to provide cove 
age for medium waves, a 
the rear section is 176 p 
which may be padded t 
match the oscillator—ve 
robust yet lightweight. 
Front area I3 x | 17/32 
| 1/32in. deep. 


Types C.9 (plai 
(ball bearing) 


. up to 500 p 


,000 v. up to 50 p 
Also in Differential 


lf it’s reliable it’s 


Jackson Bros. (Lc 


DEPT. W.W. KINGSWA 
CROYDON, SUR 
Phone: Croydon 2754-5 Grams: Wal, 
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CLAUDE LYONS AUTOMATIC VOLTAGE STABILISERS CLAUDE LYONS LTD - INSTRUMENTS DIVISION + LIVERPOOL 


The finest and most comprehensive range available Some of the leading overseas manufacturers for whom we are the U.K. representatives 
Sociéte ANALAC, France 

AG TS serles High-speed distortionless servomechanical types— Precision analogue computer using a high-frequency carrier technique. 

1 to 360 kVA 


BYR series. Solid-state lelectronic tunes swilh extremaly law AOIP (Association des Ouvriers en Instruments de Precision), France 
distortion—400 VA to 10 kVA y Bridges, potentiometers, standards, galvanometers, sub-standard and 

2 : ‘ b panel meters, instructional equipment for electricity, magnetism, heat, 
VB series Compact and inexpensive step-regulating types— mechanics and optics, strain-gauge and load cell bridges and trans- 
600 VA to 2-4 kVA : ducers, electro-chemical and radiation monitoring instruments, 
High-current stabilised DC supplies potentiometer and galvanometer recorders 
a ee Solid-state electronic types—6 to 50V DC, 200 W CRB (Costruzioni Radicelettriche di D. Borsini), Italy 
fo} ; : 
PSS series Servomechanical types—6 to 50V DC, 1 to 10 kW Doren mime inna ae a th a 

CRC (Constructions Radioélectriques et Electroniques du Centre), France 

Measuring, display and storage oscilloscopes, VLF, AF and pulse 


‘VARIAC’ (reqd) VARIABLE TRANSFORMERS generators, electronic voltmeters, and nucleonic instruments—scalers, 


ee: : y discriminators, analysers, ratemeters. EHT supplies, hand, aerosol and 
The original and best variable transformers. Made in England by The hydrosol monitors 2 4s 


Zenith Electric Co. Ltd., London, and exclusively distributed in the Electrons Inc, USA 
United Kingdom, Eire and British Colonies by Claude Lyons Ltd. Industrial venonanilen thyratrons and rectifiers 
Be most useful and versatile control for AC voltage and effects General Radio Company, USA ; 
ependent on voltage such as current, power, heat, light, speed etc. Bridges of all types, signal generators, oscillators, detectors, coaxial 
The extremely wide range of standard and special models—over 600— equipment and components, standards, pulse, noise and sweep 


covers virtually every possible requirement. generators, sound and vibration measuring and analysis equipment, 
counters, graphic-level recorders 


Greibach Instrument Corporation, USA 
Precision voltmeters, ammeters, volt-ammeters, selective-expansion 
meters, true rms AC instruments 


Micronia Corporation, USA 
AC electrometers, AC and DC infinite-impedance measuring devices 


0 g fp Ons Millivac Instruments Inc, USA 
Electronic DC microvoltmeters, nanovoltmeters, micromicro-ammeters, 
AF microvoltmeters, RF millivoltmeters and microvoltmeters, electronic 
CLAUDE LYONS LIMITED ohmmeters, low-noise AF amplifiers 
Valley Works, Hoddesdon, Herts Hoddesdon 4541 Telex 22724 TRG Inc (Technical Research Group), USA 


76 Old Hall Street, Liverpool, 3 MARitime 1761 Telex 62181 Millimetre microwave components, microwave and _ millimetre 
low-loss aerial feeds. 


cL 42 
9W W—021 FOR FURTHER DETAILS. 


JUNE, 1964 17 


JACKSON 


the big name in PRECISION components 


Precision built radio components are an im- 
portant contribution to the radio and 
communications industry. 


Dual Ratio Ball Drive 


(patent applied for) 


Inspired by the need for a 
small, simple slow motion 
drive for tuning U.H.F. TV, 
Jackson Brothers (London) 
Ltd. have developed a dual 
ratio version of their well- 
known Ball Drive. (For this—and a thousand and one 
other jobs). One Coaxial shaft provides vernier 
action 36-1 slow, 6-I fast drive. Only Igin. long= 
Igin. diameter (excluding shaft), tin. shaft (or 6 mm. 
to special order). Flange fixing for pointer optional. 
DRF) Ratio Ball Drive No. 4511 DR (with Flange 4511 


66 00 BRET s, 
Twin Capacitor 


Designed for use in minia- 
ture transistor receivers. 
The front (aerial) section is 
208 pF to provide cover- 
age for medium waves, and | 
the rear section is 176 pF, | 
which may be padded to 
match the oscillator—very 
robust yet lightweight. 
Front area 12 x | 17/32 x 
| 1/32in. deep. 


Types C.9 (plain bearing) and C.12 
(ball bearing) Variable Capacitors 


@ Siliconed ceramic 
end plates 2¢in. sq. 

@ 3 - hole panel 
mounting. 

@ Silverplated brass 
vanes. 

@ Linear capacitance 
Law. 

@ 750 v. up to 1,000 
pF Single, 500 pF 
double (S.S.) 

00 v. up to 500 pF single, 250 pF double (S.S.) 

00 v. up to 300 pF single, 150 pF double (S.S.) 

,000 v. up to 135 pF single, 60 pF double (S.S.) 

000 v. up to 50 pF single, 25 pF double (S.S.) 

Also in Differential—same values as single. 

Also in LOW TORQUE, counterbalance assembly, 

for motorising (S.S.L.T. same values as S.S.) 


Jackson Bros. (London) Ltd. 


DEPT. W.W. KINGSWAY-WADDON, 
CROYDON, SURREY. 
Phone: Croydon 2754-5 Grams: Walfico, Souphone, London 
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INFORMATION SERVICE FOR 
PROFESSIONAL READERS 


To obtain further details of any of the coded items men- 
tioned in the Editorial or Advertisement pages of this 
issue, please complete one or more of the attached 
cards entering the reference number(s). Your en- 
quiries will be passed on to the manufacturers con- 
cerned and you can expect to hear from them direct 
in due course. Cards posted from abroad require a 
stamp. 


PLEASE USE CAPITAL LETTERS 


Pour obtenir tout autre renseignement sur tout 
article mentionné dans |’Editorial ou dans les pages 
publicitaires de ce numéro, nous vous prions de 
remplir une ou plusieurs des cartes ci-jointes en 
inscrivant- le numéro ou les numéros de référence. 
Vos demandes de renseignement seront transmises 
aux fabricants intéréssés qui, en temps voulu, vous 
feront parvenir une réponse. Il est nécessaire 
d’affranchir les cartes postées de |’étranger. 


PRIERE D’UTILISER DES CARACTERES D’IMPRIMERIE 


Weitere Einzelheiten tiber irgendwelche Artikel, die 
auf redaktionellen oder Anzeigenseiten erscheinen, 
erhalten Sie, indem Sie eine oder mehrere der 
beigefiigten Karten ausfiillen und die Kennnummer(n) 
angeben. lhre Anfrage wird an den Hersteller weiter- 
geleitet, und Sie werden dann direkt von ihm héren. 
Karten, die im Ausland aufgegeben werden, missen 
frankiert werden. 


BITTE IN BLOCKSCHRIFT AUSFULLEN 


Per ulteriori particolari in merito agli articoli 
menzionati nel testo o nelle pagine pubblicitarie di 
questo numero, Vi preghiamo di completare una o 
pid delle schede allegate citando il numero o i numeri 
di riferimento. La Vostra richiesta sara inoltrata ai 
fabbricanti interessati che Vi risponderanno diretta- 
mente. Le schede dall’estero devono essere regolar- 
mente affrancate. 


Si PREGA DI COMPILARE LE SCHEDE A 
STAMPATELLO 


Con objeto de obtener mas detalles de cualquiera 
de los articulos mencionados en las paginas editoriales 
o de anuncios de este numero, sirvase rellenar una o 
mas de las unidas tarjetas citando el numero o numeros 
de referencia. Sus consultas seran transmitidas a los 
fabricantes interesados de quienes tendran noticias 
directamente a su debido tiempo. Las tarjetas 
enviadas desde el extranjero requieren franqueo. 


SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS 
A* 
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A versatile Transistorised Pulse Generator with a wide 

range of repetition rate, delay, and pulse width. 

Rise time less than 10ns up to 2V. 

True positive or negative pulses. 

Can be externally triggered, synchronised or gated. 

AC or Battery operation—built-in charger—internal 

space provided for special DEAC battery. 

Auxiliary square wave also available at repetition rate, 

@ Repetition rate fully variable from .35us to 0.5s 

@ Delay fully variable 70ns to 0.2s 

@ Pulse width fully variable 70ns to 0.2s 

H Amplitude fully variable positive and negative 
0.1V to 2V 

@ Rise time less than 10ns up to 2V 

@ AC or Battery operation 

NETT PRICE IN UK £190 (excluding battery) 


fr O Mm For further details, write to: 
ADVANCE ELECTRONICS LIMITED 
INSTRUMENT DIVISION 
Vance Roebuck Rd., Hainault, Ilford, Essex. Tel : Hainault 4444 
transistorised 


generator PG54 


A1/15 
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YOU GAN 
COUNT ON 


The Advance range of Timer Counters solves numerous problems. 
Any quality or condition which can be expressed in the timer 
counter language of random or regular pulses can be measured 
with accuracy, reliability and maximum operating economy. The 
ancillary equipment is designed to give even greater flexibility in 
the application of this range. 


TC1A a fully transistorised 
six-digit 1 Mc/s Timer Counter 
with sensitivity of better than 
100mV r.m.s. V.L.F. position 
gives frequency measurements 
down to Oc/s. The oven 
controlled crystal oscillator is 
accurate to 1 part in 106 at 25°C, 


Nett price in U.K. £390 


TC1S (CT463) Service approved 
version of the TC1A, which can 
be battery operated. Regular or 
random pulses may be counted 

up to a rate of one million per 
second, Maximum use has been 
made of transistors and printed 
circuit boards in the construction 
of this instrument. 


Nett price in U.K. £475 


TC2 this new, low cost, general 


_ purpose Timer Counter with 


four-digit display can carry out 
all the functions of its six-digit 
counterparts ; five gate times 
instantly resolve six-digit 
frequency measurement with 
automatic placing of the 
decimal point. 


Nett price in U.K. £195 


SC1 a low cost, 5 Dekatron 
Counter for counting regular or 
random pulses up to a maximum 
rate of 20,000 per second and 
time up to 999 seconds in 
hundredths of a second. 


Nett price in U.K. £80 


OFS1 a low cost high stability 
frequency standard for timer 
counters. It is locked onto 
200Kc/s B.B.C, Light Programme 
and gives outputs of 100 Kc/s 
and 1Mc/s. Long term accuracy 
is 5 parts in 109, Simple 
conversion to battery operation 
for field use. 


Nett price in U.K. £70. 


TC10 the seven, in-line, edge-lit 
indicators of this 10Mc/s Timer 
Counter display measurements 

of regular or random electrical 
pulses up to a maximum rate of 
10 million per second. Outputs 
are provided to feed Advance 
seven-digit electro-mechanical 
printer PR1. 


Nett price in U.K. £695 


SAI/11 


— 


PR electro-mechanical printer 
designed to operate in 
conjunction with electronic 
counter or similar instrument. 
Seven in-line display is produced 
on 2” paper by ordinary 
typewriter ribbon—8000 
impressions per roll. 


Nett price in U.K. £250 


TCD40 this compact frequency 
divider with operating range 
from 1Mc/s to 40Mc/s can be 
used to extend the frequency 
range of any 1Mc/s or 10Mc/s 
timer counter to 40Mc/s by 
providing an additional divider 
stage. 


Nett price in U.K. £110 
n 


ADVANCE ELECTRONICS LIMITED 


INSTRUMENT DIVISION 


ROEBUCK ROAD, HAINAULT. ILFORD, ESSEX. TELEPHONE: HAINAULT 4444 
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The shapes of sound 


HI-Fl ON A LOW BUDGET 


The Goldring-Lenco GL 58 Transcription Unit is designed for those who want the 
best of both worlds—true high fidelity sound for a really low expenditure. The GL 58 
gives them all they could wish for: a continuously-variable speed system with four 
adjustable click-in positions; a combined groove-selection and pick-up lowering 
device; an integral pick-up arm of proved performance; and, in addition, the GL 58 
now has anew and even sturdier motor, Swiss precision engineered, and areinforced 
centre spindle. All these outstanding features, coupled with its remarkably low price, 
make the GL 58 easily the finest value transcription unit on the Hi-Fi market. 


GOLDRING-LENCO £14-14-0 A plinth mounted model 


(GL 58/P) is available at 
G L. 5 3 plus P.T. £2-7-9 | £17-4-0 plus P.T. £2-15-11 


GOLDRING MANUFACTURING CO. (G.B.) LIMITED, 486-488 HIGH ROAD, LEYTONSTONE, LONDON, E.77. TELEPHONE : LEYTONSTONE 8349 
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Warning: ignitrons, thyratrons and motor-generator sets 
are now obsolescent—the IR 71RE series of epitaxial, high 
power, high voltage thyristors can do the same work 
cheaper, more reliably, and ina smaller space. 


IR have developed an epitaxial process capable of prod- 
ucing 70-amp high power thyristors rated up to 7500 PRV 
with controlled avalanche characteristics. There is no 
other high power thyristor with such advanced perform- 
ance, nor will there be for a long time to come. 


For facts which will make radical rethinking essential in 
the power control industry, contact IR at Oxted for details 
of the new 71RE series, and of the full range of IR thyristors 
— 3-150 amps, 50-15-1500 PRV. 


INTERNATIONAL RECTIFIER 


Immediate off-the-shelf delivery from IR distrilsutors—phone 


GLASGOW DOUGLAS 8671 - (MIDDLESEX) SKYPORT 1314 + COLCHESTER 6173 - LEEDS 35111 
(LONDON S.E.27) GIPSY HILL 6166 - PORTSMOUTH 61785 + LEICESTER 25071 » CRAWLEY 28700 


International Rectifier Europe S.A. - 38 Avenue Des Arts - Brussels - Belgium « Telephone 11.17.38/74 - Telex 02/22201 


INTERNATIGNAL RECTIFIER CO. (GREAT BRITAIN) LTD > HURST GREEN * OXTED - SURREY - TELEPHONE OXTED 3215 - TELEX RECTIFIER OXTED 8819 
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WHARFEDALE 
SUPER/10/RS/DD 


PRICE £10.18.8 (including 31/2 P.T.) 


THE BEST 10" UNIT EVER PRODUCED BY WHARFEDALE 


Impedance 10/15 ohms only. 1” dia. centre pole. 
Flux density 16,000 oersteds. 

Total Flux 85,000 maxwells. 

Max. input 10 watts rms or 20 watts peak. 
Frequency range 30-20,000 c/s. 

Aluminium voice coil. 

Roll Surround and double diaphragm. tO: 20 50 


Axial response curve. Mic. distance 12’ 
Input 4 v. at 1,090 c/s. 


SUPER 10/RS/DD 


° 
10K 20K C/S 


100 200 500 1K’ 2K 5K 


PERFORMANCE 


The wide frequency range covered by this 
speaker is indicated in the response curve. 
Excellent transient response is ensured by the 


high flux density and the .double diaphragm 


CABINETS 

The Super 10/RS/DD performs well in a 
2 cu. ft. reflex enclosure. The oscillograms show 
the output down to 30 c/s. in a 4 cu. ft. D.P. 


enclosure. Details of these and other cabinets 
for home construction are available in Leaflet 
CCS, Issue II. 


APPLICATIONS 

This speaker will do justice to any high quality 
amplifier in the 5/15 watts class. It will also 
improve results with reasonably good radio 
sets, tape recorders and record players. Although 
available only in 10/15 ohms, it can be used 
with impedance sources as low as 2/3 ohms 
without introducing distortion from mis-match- 
ing. (For maximum efficiency in such cases the 
W.M.T.I. matching transformer at 13/6 is 
recommended.) 


assembly, which is mounted in a rigid die-cast 
chassis. The roll surround gives a clean note 
with reasonable input and 


down to 30 c/s. 
suitable enclosure. 


Waveform with unit mounted in 4 cu. ft. cabinet 
with slotted back. Input 2 watts set at 1,000 c/s. 


MADE AND GUARANTEED [2 MONTHS BY:— 


WHARFEDALE WIRELESS WORKS LTD 
IDLE BRADFORD YORKSHIRE 


TELEPHONE: IDLE 1235/6 
TELEGRAMS: ‘WHARFDEL’ BRADFORD 
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Our standards are good—very good. If, for example, youneeda TYPE OUTPUT RATINGS NETT PRICE 
reliable and stabilised d.c. supply from 6 to 50V you'll probably IN U.K. 
find just what you're looking for in our standard range of low- pc4 19V > 4.00A £27 0. 0. 
cost Equipment Power Supplies. Operating from 200 to 245V a.c. pcg 24V 5.00A £30 0. 0, 
supplies (15%) these units comprise a constant voltage trans- DCB 48V 400A £32 0. 0. 
former, silicon bridge rectifier and high capacitance filter, pro- 
viding an adequate energy reservoir for apparatus with pulse, DC11 6or 65V 500A £32 0. 0. 
intermittent or variable loads. Add-on transistorised regulators DC12 12 or 15V 500A £33 0. 0. 
are available for use on standard units DC 11—17 to achieve DC13 24 or 28V 5.00A £35 0. 0. 
even greater stability and regulation. DC14 48 or 50V 5.00A SSS. Oe) 0, 
Our standards are indeed good; our range—wide. But don’t let DC15 192 or 15V 10.00A £48 0. O. 
them dictate your design. If yours is a special problem OUr DC16 24 0r28V_10.00A £547. 0 0: 
engineers have both the know-how and the production capacity DC17. 48 or 50V.—-10.00A £54 0. 0 
to solve it. So why not make contact? Write now for full details ; Nas 
of our standard range or call up one of our technical represen- DOT 0 20 RON 100A Feo: Dic 0 
tatives to discuss your problem. DCT2 25to50V 100A £35 0. 9. 


ADVANCE ELECTRONICS LIMITED 
VOLSTAT DIVISION 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX, ENGLAND 
TELEPHONE: HAINAULT 4444 


&SAV/8 
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NO COMPROMISE — 


...for the best 
in Audio 


Model STBI 


Every link in the 
chain is as vital as the 
next when it comes 
to getting the best in 


High Fidelity and the 
tape recorder is no 
exception. 

The Brenell range of 
three basic machines, 
which covers prac- 
tically every 
requirement, has an 
enviable reputation 
for quality of per- 
formance, ease of 
operation, versatility 
and solid 
dependability. 


Mark 5 
Series 2 


BASIC SPECIFICATION 
(applicable to all 3 models) 


4 speeds IZ, 32, 7$ and I5i-.p.s. - 3 independent motors 
(capstan drive-hysteresis synchronous) interlocked 
controls pause control superimpose control 
84” reels - fast rewind (1200 ft. in 45 seconds). 


Write for full details to the sole manufacturer: 


Frenell 


BRENELL ENGINEERING CO. LTD. 
LONDON, W.C.1. 


la DOUGHTY STREET, 
Telephone: HOLborn 7356 (3 lines) 


GD6é79 ; 
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ELCOT LANE. 
MARLBOROUGH - WILTS 


TELEPHONE 657 and 658 


WIDE BAND UHF AERIALS 
for BBG2 now and ITV2 


FIVE STAR QUALITY AERIALS 


%* Anodised elements for protection 


% Modern plastic moulding techniques used for con- 
vected reflector and parasitic elements giving longer 
life 

%& Staggered spaced elements for maximum perfor- 
mance with all channel band width 


%* Multi element reflector giving high back to front 
ratio 


%* Maximum efficiency of matching by using labora- 
tory developed collector plate—without any other 
matching device 


Model Description Gain | ee tai 
rice 
UF/H3 3-element. Head only with clamp 7.0 DB | 18.0 DB 31/6 
‘UF/H5 | 5-element. Head only with clamp | 8.25DB | 19.5 DB | 36/6 
-UF/H7 | 7-element. Head only with clamp | 10.5 DB | 24.5 DB | 41/- — 
UF/H10 | 10-element. Head only with clamp | 12.5 DB | 26.0 DB | 47/- 
~UF/H12 | 12-element. Head only with clamp | 13.5 DB | 28.0 DB | 51/— 
_UF/H14 | 14-element. Head only with clamp | 15.0 DB | 29.0 DB | 55/— 
“UF/H18 | 18-element. Head only with clamp | 16.25DB | 30.0 DB | 70/- 
-UF/H22 | 22-element. Head only with clamp | 17.0 DB | 31.0 DB | 85/= 


PLEASE STATE LARGE OR SMALL CLAMP REQUIRED. 
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ADCOLRB 


(Regd Trade Mark) 


SOLDERING 
EQUIPMENT 


TOTAL EFFICIENCY 


FOR THE 


SOLDER JOINTING INDUSTRY 


COMPREHENSIVE 
VOLT RANGES 


FOR CATALOGUES 
APPLY DIRECT TO SALES & SERVICE DEPARTMENT 


ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 
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COMPREHENSIVE 
BIT SIZES 


Telephones: 
MACaulay 4272 & 3101 


Telegrams: 
SOLJOINT, LONDON, S.W.4 
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RADFORD 


WIRELESS WORLD 


AUDIO LABORATORY 


LOW _ DISTORTION 


very pure sine waves dir- 
ectly without the use of 
filters in the range 5 c/s to 
250 Ke/s. 


ductors are used in a sine/ 
square network to provide 
clean square waves from 
5 c/s to 250 Kce/s. An 
accurate step attenuator (100 dB in 10 dB steps) is incorporated together 
with a 0-10 dB continuously variable attenuator which may be directly 
monitored on the built-in valve millivoltmeter. The millivoltmeter is a 
4-stage feedback type with a very linear volt scale. It may be used for 
external measurement with a full scale deflection of 100 mV to 300 V. 
(8 ranges) with better than 1.0 dB accuracy over the range of the oscil- 
lator. The inherent distortion of the sine generator is lower than that 
of any other known instrument. 

SPECIFICATION 

Mains input: 110-140 v., 210-250 v., 50/60 c/s. 

Output: 10 volts max. into 600 ohms. 

Frequency range: Sine waves and square waves 5 c/s-250 Ke/s. 

Sine wave distortion: 0.006%, 200 c/s-20 Kc/s.; increasing to 0.015% 


INSTRUMENTS. 


OSCILLATOR MEASURING SET 
Basically an instrument of An instrument capable of 
: high stability, providing 


i ent is valve : 
Tet tet sine. wave out calculations or the use 
generation, but semicon- of ancillary balancing or 


DISTORTION 


measuring total harmonic 
distortion speedily, accur- 
atley, and directly on a 
calibrated meter scale with- 


rejection circuits. It is 
capable of reading a lower 
distortion level than any 
other known instrument or combination of instruments, 


It is all 
Semiconductor operated, and is energised from an included 9 y. battery 


SPECIFICATION 

Frequency range: 20 c/s-20 Kc/s (6 ranges). 

Distortion range: 0.01%-100% f.s.d. (9 ranges). 

Sensitivity: 100 mV-100 V. (0.01% and 0.03% f.s.d. ranges operate 
above 1 volt inputs). 

Meter: Square law r.m.s. reading. 


at 10 c/s. and 100 Ke/s. 
Specification of included valve-millivoltmeter. 
Input resistance: 1 Megohms. 
Sensitivity: 100 mV-300 V. f.s.d. (8 ranges). 
Response: +1.0dB, 5 c/s.-250 Ke/s. 
Price: £95. 


Input resistance: 200K ohms. 

High pass filter 3 dB down at 500 c/s; 30 dB down at 50 c/s. 
Harmonic response: +1 dB 2nd harmonic to 250 Ke/s. 
Price: £75. 

Leaflets outlining the principles of design, with exact details and complete specification, are available on request. 


RADFORD ELECTRONICS LTD, eneisna*" 


England. 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 


CAST ALUMINIUM CHASSIS. EXTREMELY ROBUST 2in. DIAMETER VOICE COIL ASSEMBLIES 


Estate - “Bristol a, 
Tel: 662302-2> 


Frequency Impe- Main haveing Flux Total Voice Diam. Baffle Net Retail 
Model Cone response dance resonance watts density flux coil of Hole weight Price 
c.p.s. ohms C.p.8. R.M.S. gauss Maxwells winding Chassis lbs, . 
~ 729/10 Single 25-5000 15 32 or 75 20 10,000 100,000 Copper 12in. lin. 6lbs. Sens. 
729/104 Dual 10-15000 15 32 or 75 20 10,000 100,000. | Aluminium 12in, llin, Gibss oe ee cane 
~ 422/12 Single | 25-5000 15 32 or 75 20 12,000 160,000 Copper 12in. llin. 6lbs. y ens, 
~ 122/124 Dual 30-15000 16 3% or 75 20 12,000 160,000 | Aluminium iin. Lin. 6lbs. 8 ens. 
~ 429/14 Single | 25-5000 15 32 or 75 22 14,000 186,000 Copper 12in. lin. 7Ibs. 9 ens. 
~ 129/144 Dual 30-15000 15 32 or 75 22 14,000 186,000 | Aluminium 12in. lin. Tbs. 10 gns. 
~J22/17 Single | 25-6000 16 32 or 75 25 17,000 226,000 | Copper 12in. lin. 104lbs. £11/17/6 
~ 129/174 Dual 30-17000 16 32 or 75 25 17,000 226,000 | Aluminium 12in. lin. 104lbs. £12/17/6 
~ 152/12 Single | 25-3500 | 16 30 or 75 20 12,000 160,000 Copper 15in, 13}in. 8lbs. 12 ens. 
~ 159/124 Dual 30-15000 15 30 or 75 20 12,000 160,000 | Aluminium 15in. 133in. Bibs, | 19 gns. 
~ 152/14 Single 25-3500 15 30 or 75 23 14,000 186,000 Copper 15in. 13tin. obs. | Jaen, 
~"159/14A Dual | 30-15000 | 45 30 or 75 22 14,000 | 186,000 | Aluminium | isin. | isin. | ois, | Benn | 
159/17 Single 25-4000 15 300r75 | 25 | 17,000 226,000 Copper 1bin. 13}in. 124Ibs. | 16 ens. 
152/174 Dual 30-17000 15 | 300r75 | 95 | 47,000 226,000 | Aluminium | 15in, | i9¢m. | a0slbs. | 47 ens, 
EXTRA HEAVY DUTY TYPES WITH 3in. DIAMETER POLE PIECES 
153 Single 30-3500 15 40 or 75 40 14,000 375,000 Copper 15in. 13}in, 201ba, 18 gens. 
fe 183 Single 20-3000 165 80 or 75 60 14,000 375,000 Copper 18in. 16}in. 221bs, 25 ens. 


AVAILABLE THROUGH ALL SOUND EQUIPMENT STOCKISTS 


Sole distributors to Wholesale and Retail Trade: 
LINEAR PRODUCTS LTD. , 


ELECTRON WORKS : ARMLEY, LEEDS 
9WW—033 FOR FURTHER DETAILS. > 
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FANE ACOUSTICS LTD. 
HICK LANE : BATLEY, YORKS. 
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QUICKER 


= MT READ NO FURTHER”!!! 2 
We've yet to hear of a company that meets ie a . rp AMP FIP ap 
NKT RADIO negutaror | CONVERTER | roRMEnco) | FORMERLESS 


orders faster than Newmarket Transistors Ltd. 
As transistor specialists we make a point of 
having our complete NKT 400 power and 303 402 
NKT 300 Intermediate power range in stock, to | 2av | ——s | 302 403 | 301 401 | 302 403 | 304 404 


meet your immediate requirements. Really big 


orders require time, naturally — but not as Data sheets for all types from NEWMARKET TRANSISTORS LTD, 
P.T.B) EXNI D Tel: 
much as you might think. Try us, and see. (UAE SO tent GUO alia alka 


DENMARK: Oskar Pade, 4 Ingersvej, Charlottenlund, Copenhagen. FINLAND: Insinooritoimisto Pluton, Kirstinkatu, 8A Helsinki 12. 
SWEDEN: Forslid & Co. A B., Radmansgatan 56, Stockholm. NORWAY: Sigurd Feiring, Lilletorvet, |, Oslo, 
9W W—034 FOR FURTHER DETAILS, 
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TOROIDAL POWER 
TRANSFORMERS 


‘Standard’ Series 


laminated 
edge connectors 


HEAVY DUTY 
TOTALLY ENCLOSED 
COMPOUND FILLED 

LOW MAGNETIC FIELD 


® AUTO-Transformer 1000 Watt 
200 - 250 to 100/115/150 volts 
Price £8. 10. Od. 


® {SOLATING-Transformer 400 Watt 
200 - 250 to 115/230 volts 
Price £9. 5. Od. 


® LOW VOLTAGE-Transformer 400 Watt 
; 200-250 to 25/50 volts 
30/2 intrinsically safe: series paraliel 


Cinch “Standard” Series laminated edge connectors for | } L.T. windings: wall or floor mounting 
°062’ printed circuits with °150” and -156” contact pitch Price £8. 19. Od. 

offer designers many advantages. Any number of ways 
from 1 to 40— Low cost — Easy, quick assembly — No 


All types: Ts” x 72” x 23” overall 
cable entry: | Grommet or conduit 


moisture traps — Positive egies hale Some and Weight: ONLY 14 Ibs. 
minimum board thicknesses— Ribbed contac — arious Delivery: Ex. Stock. 
contact tail styles for solder and solderless termination. 
With their complementary *Point 1°’ and “332” Series, Trade & Export enquiries invited. 
Cinch laminated edge connectors offer the most compre- Quotations for non-standard 
hensive and versatile range of designs available. items in quantity 
SPECIFICATION Current Rating © — 5 amps per contact made by 
Working Voltage — 500V D.C. AVEL: PRODUCTS LTD. 
Proof Voltage — 2 KV D.C. 
Contact Resistance — 5m. distributed by. 


oiipmtammmameten ELEY ELECTRIC LID 


the firm with the best connections (Gieh. SOUTH OCKENDON ESSEX 


Stapleford, Nottingham - Tel: Sandiacre 2661 


York House, Empire Way, Wembley, Middx. Tel. DiLigence 1255/9 
Crossford Court, Dane Rd, Sale, Cheshire. Telephone Sale 4213/4 Als cho at slo iar ae et 
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HALTRON offers you the most comprehensive stock in the world. 3,000 types of receiving, special purpose, transmitting 
tubes and transistors available at short notice. A permanent stock of 4,000,000 tubes always ready for prompt despatch. 
Comprehensive export price list is available at your request. 


MINISTRY OF AVIATION APPROVED INSPECTION + AIR REGISTRATION BOARD APPROVED {/NSPECTION 


HALTRON 


HALL ELECTRIC LIMITED 


Haltron House + Anglers Lane - London N.W.5 
Tel: Gulliver 8531 (10 lines) Telex 2-2573 
Cables: ‘‘HALLECTRIC LONDON NWS”. 
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MARCONI INSTRUMENTS PRESENT- 


The 
World’ 
First 


N EW solid state circult techniques enable complete range, 
10 kc/s—72 Mc/s, to be covered in 8 bands. 


NEW r.f. generating system uses separate oscillator and 
output circuit for each band, ensuring best performances 
throughout frequency range. 


NEW high. discrimination tuning. Exceptionally low 
leakage and spurious modulation. 


NEW zig-zag tuning system cuts tedium and speeds up 
tuning at extremes of frequency bands. 


SOLI 


, 


NEW three-frequency crystal calibrator with 1 ke/s filter 
for accurate bandwidth measurements and for standardising 
incremental tuning scale. 


NEW continuously variable internal oscillator provides 
up to 100% A.M. over entire AF range 20 c/s to 20 kc/s. 


NEW unitised construction techniques and compact 
dimensions. 


Please write or telephone for full technical information. 
Address your enquiries to Marconi Instruments Limited 
at your nearest office. 
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Type TF 2002 


RACK-MOUNTING VERSION AVAILABLE 


Gn? asagh Fo = Stated yi 
: cn { ee OR : Ohipie 


328: 


See the NEW 2000 Series on 
Stand No. N.189 National Hall at 
the I.E.A. Exhibition, May 25th—30th. 


A GOOD NAME FOR GOOD MEASURE 
Area Offices: : 


MARCONI 


English Electric House, Strand, London, W.C.2. Telephone: COVent Garden 1234 
40 Whiteladies Road, Bristol 8. Telephone: Bristol 39639 


23/25 Station Square, Harrogate. Telephone: Harrogate 67454 
Head Office—Home and Export Sales: 


INSTRUMENTS. 
St. Albans, Herts., England. Telephone: St. Albans 59292 hie sek 


TC256 
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Bullers ceramics 


| for the ELECTRONIC INDUSTRY 
| 


(and Electrical Appliance Manufacture) 


Refractories for high-temperature insulation. 


LEEVERS-RICH 

the studio tape recorder with 
consistent operation and easy 
maintenance to save your TIME; 
compact design and mobility 
to save your floor SPACE; 
competitive price and negligible 
upkeep to lower your COSTS. 
These down-to-earth practical 
features AND the impeccable 
LEEVERS-RICH sound quality. 


STANDARD studio recorder console 
(above) with FULL remote control. Single 


track from £640.0.0. Just one example ‘cal é ; ; 
from a complete range of portable, con- Meticulous care in manufacture, high quality mate- 


sole and rack-mounted recorders for | rial, with particular attention applied to dimensional 
single or multi-track use, including the precision and accuracy, explain the efficiency and 


NEW fully automatic version with photo- : . 
electric programming system. ease of assembly when using Bullers die pressed 


DELIVERY—sooner than you expect for products. Write today for detailed particulars. 


this class of equipment! Inquire NOW:— 
| 

| ; ERS Li 
LEE MA ER = R s H : 7 wa Si tall. oe i 


Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 


? London Office: 6 L P Hill, E.C.4 
319b Trinity Road London SW18 VANdyke 9054 ee Phone: MANsion House 9971 7 


Bullers porcelain for general insulation purposes. 
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TRUE HIGH FIDELITY 


DESIGNED FOR 


MODERN LIVING 


AXIETTE 8 (8 inch—6 watt—15 ohm) 


Frequency range..... ww40-15, ad oe 
For amplifiers up to... 


c/s 

pe RUxXdenstly:. 2... 13,500 gauss 
GV erate Pte cscs ss eioteertocnscoree se" 
Reflex Enclosure volume 3,000 cu. ins, 


PRICE £4.11. 0. (+. 14/7d. P.T.) — 


AXIOM 10 (10 inch-10 watt-15 ohm) 
Frequency range 1a iseemeserccinO~10,000.C/S 
For amplifiers up to......... watts: “(20 ‘watts U.S.A.) 
Fundamental resonance. 45 c/s 
a Flux density ..13,500 gauss 
8 Overall depth..... . 45 
: Reflex Enclosure volume... 
# PRICE £5. 8. 6. 


(+ 17/5d. P.T.) 


GOODMANS 


GOODMANS 


Axiom Works, 
Tel: WEMbley 1200 


INDUSTRIES LIMITED 


Wembley, Middlesex, England. 


A Member of the Relay Exchanges Group 


High Fidelity listening is one of the pleasures of 
modern living. And you can enjoy true High 
Fidelity by choosing Goodmans full range High 
Fidelity loudspeakers. 


Goodmans AXIETTE 8 and AXIOM 10 have unique 
design features, provide outstanding performance 
and can be correctly housed unobtrusively and 
compactly. 


The Axiette 8 is for use with amplifiers up to 6 
watts of power rating; the Axiom 10 handles up to 
10 watts—a choice that is more than adequate for 
most domestic installations. And they take up so 
little space. The enclosures for both the Axiette 
8 and the Axiom 10 are of modest dimensions — 
full details of enclosures designs are given in 
Goodmans High Fidelity Manual, send the coupon 
below for your free copy. 


For a really compact complete High Fidelity 
loudspeaker system, consider the 8 watt 
MAXIM—the outstanding success of the 
recent Audio Festival — or the slim, 15 watt 
Eleganzia IL 


MAXIM. 

The smallest.ever! Only 102" 5£”x 7)” deep — no 
bigger than two stout books. Gives true full range 
High Fidelity,45-20,000 c/s. Up to8 watts. 15/160hms. 
£15.0.0. + P.T. £2.10.6, 


ELEGANZIA IE 

Elegant and super slim — 27” x 20” x 64"deep. Outstanding High 
Fidelity performance over a range of 35- 15,000 c/s. Up to 15 watts 
15/16 ohms, 

£27. 10. 0. 


Made your choice? Confirm it. Hear the true High 
Fidelity of your selection at your Goodmans dealer. 


MS GE RORAA soSEERe Geen smedat EGlERGE ARIES iyeeen Court 
Please send me a free copy of the Goodmans High 


Fidelity Manual. | 
| Ly SEU pe Yn elec) be habe cea See Oe ee sei 


PGOTOSS Se ee ee en ie EE DE Be ey 
Wwe 
aamaeie ot es SE | 


eS 
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Kolectric present their 
MECHANICAL 


RELAY LATCH 
FOR 


- “ 3000 
This latching device mS. 
enables the P.O. 
3000 type relay to 
be held in the closed 
position when the 
coil is de-energised 
and until manually 
released. 

Does not impair the 
versatility of the 
contact arrange- 
ments, nor affect 


the normal mounting 
position. 


WILL TRIP AND 


Illustrations show 3000 Type 


HOLD ON Relay fitted with ‘‘ Remote ** 
A.C. OR D.C. and ‘‘Local’’ release latch. 
IMPULSE 


EITHER TYPE CAN BE FITTED TO 
YOUR EXISTING 3000 TYPE RELAYS 
IN A MATTER OF MINUTES 


STANDARD 3000 TYPE RELAYS 
BUILT TO SPECIFICATION 


Quotations by Return of Post. Prototypes within 48 hours. 


Please send for 
illustrated leaflet, 


THE “*REMANENCE’’ RELAY 


This is a 3000 type relay capable of latching in the 


energised position after the supply is removed, 
until a suitable releasing current is applied 
in the opposite direction... This 
releasing current is controlled 
by two methods:— 


|. With a single coil, 
by reducing the operat- 
ing current in reverse. 


2. With a double coil, 
via a pair of contacts 
employed on the relay to 
energise the second coil. 


Information on any contact 


Ltt: arrangement to be em- 
ployed can be obtained on 
Pyle EMAL S application. 


Ministry of Aviation 
Approved Inspection 


@ RELAYS Type 600 @ Polarised @ AC Relays @ High Speed @ 
Uniselectors @ Latching Relays @ Magnetic Counters @ Miniature 
Sealed Relays. Available from stock or supplied to specification. 


ELECTRO-MAGNETIC COUNTERS 


TESTED AND FOR ALL 
GUARAN- D.C. 
TEED. VOLTAGES 


MAJOR TYPE 
Size 6 x Ii x 
Iiin. 17/6. 

Pe ee TP. fas 


er ee aes 
25/-. P. & P. I/-. 


Dept. “W,’ 9/10, MALLOW STREET, OLD 


STREET, LONDON, E.C.1 | Tel. cLErkenwell 3661/2 
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AUTOMATIC 
COIL WINDING MACHINE 


Type A/l1t (25-50 S.W.G.) 
Type A/lX (19-46 S.W.G.) 


incorporating ALL these refinements: 

%& Dustproof construction 

¥% Provision for simulenest: winding of several coils 
3% Micrometer traverse setting 


% Wire gauge indicator engraved with various settings to 
which machine can quickly be adjusted 


%& Instantaneous re-set turns counter reading up to 100,000 
turns. 


% Efficient wire tensioning stand supporting two reels of 
wire 


%& Cadmium- or chromium-plated steel parts 


A fully illustrated leaflet quoting complete technical speci- 
fications is available. We will be pleased to send it to you 
on request. : 


Lame. SINCLAIR HOUSE, THE AVENUE 
(e) ECTRIC TD EALING, LONDON W.13 
Tel.: PERIVALE 9066 
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DOUBLE IMAGE 


** Image,’’ so the advertising experts 
tell us, is a composite picture of a 
company which exists in the minds of 
its customers. A favourable image 
can be created over the years by good 
service and quality of the product, or 
by a few months’ clever advertising— 
and it can be destroyed in a moment 
by a few surly words or one faulty 
product. 


The image of Ernest Turner Electrical 
instruments is, we are proud to say, 
one of Quality—both in the instru- 
ments we manufacture and in our 
methods of doing business. The name 
Ernest Turner conjures up visions of 
nimble-fingered craftsmen,exhaustive 
testing, rigid inspection and, not the 
least, an attitude of full co-operation 
with the customer and a genuine wish 
to satisfy his special requirements, 
whether the need is for a single meter 
or a thousand. 


Naturally, things being what they are, 
there must be a snag somewhere— 
a misty part of the image so to speak, 
To date, the unsharp part of our 
Image has been Long Delivery. 
Because of the care and accurate 
workmanship demanded of our staff, 
the ‘‘ big whip’ is mostly kept in 
the cupboard, even when the order 
book is overflowing. As a result, 
many potential users of the World’s 
Finest Instruments have been offered 
a delivery time too long for their 
production schedules. 


, 


This part of our image we can now 
bring into sharp focus. Our produc- 
tion capacity has been steadily 
increased during the past twelve 
months, so that our delivery times 
are now fully competitive. Moving 
coil meters can be supplied in 
6-8 weeks, and moving iron and 
electrostatic types in 8-10 weeks. 
Our service remains as good as ever 
—special scale markings, choice of 
pointer shapes, mirror scales on 
certain models, and development of 
movements for specific purposes. 


So the ‘‘ double image ”’ of Ernest 
Turner becomes a single image— 
highest quality with speedy delivery. 


WIRELESS WORLD 


The 


page 


‘We make no apology for giving regular readers a second 


look at our Model 25HS, which has recently been approved 
to Specification DEF.62. This is the first, and as far as we 
know, the only measuring instrument to comply with this 
specification. 


Tests are in progress with a view to obtaining similar 
approval for the other two instruments in our HS range; 
we shall then be able to offer 2in., 24in. and 34in. meters 
with a unique combination of features which make them 
suitable for use under the most rigorous conditions. 


With full approval for the HS range, the wheel will 
have turned full circle. The specification known as 
RCS 231/RCL 231, published by H.M. Stationery Office, 
was originally written around this Ernest Turner design, 
and now that DEF.62 approval has been granted, 
RCS 231/RCL 231 will-be obsolete. 


ERNEST TURNER 
ELECTRICAL INSTRUMENTS LTD 


“CHILTERN WORKS * HIGH WYCOMBE 
; BUCKINGHAMSHIRE * ENGLAND 


Tel: High Wycombe | 301. 


‘9WW—045 FOR FURTHER DETAILS. 


37 


38 . WIRELESS WORLD 


2 NEW FANE HIGH POWER LOUDSPEAKERS 


JUNE, 1964 


These extra heavy duty speakers have 3” voice coils and 
14,500 gauss magnets with a total of 375,000 maxwells. 


These two models have very large ceramic-type magnet systems 
with 3in. diameter pole pieces. They are built with massive cast 


aluminium chassis and are ideal for high power applications such 


15” Model 153 
40 watts £18.18.0 


as the Electric Organ, Bass Guitar,-or the bass unit in a large 
Hi-Fi system. 


Manufacturers enquiries direct to 


MK hick LANE 
ACOUSHICS BATLEY YORKSHIRE 


LIMITED 


If in difficulty customers other than trade may purchase direct from us by post where at present 
there is no local stockist. 


18” Model 183 
60 watts £25.4.0 


Sole distributors to the wholesale and retail trade:— 
LINEAR PRODUCTS LIMITED, ELECTRON WORKS, ARMLEY, LEEDS [2 
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RECTIFIER SETS 


100 W 150 kW 
FIXED OR 

VARIABLE OUTPUT 
| PHASE & 3 PHASE 


Electro-Plating, Plasma, Arc 
0.5 KVA Welding, Electro-Magnets, 
To Carbon Arc, Battery Charg- 


ing and other uses. 
250 KVA 


| PHASE 
AND 
3 PHASE 


Plasma Arc Sets and other 
specialized equipment for 
gas, vacuum and powder 
techniques. _. Power Control 


TRANSFORMERS i aera tela a 


Variable Output 
D.C. Sources 


Low Voltage High Current Rectifier Sets. 


64STEP ONLOAD 
SWITCHING | 
AUTO- 


VOL TMOBILE 


HIGH CURRENT 


TRANSFORMERS 


| Phase and 3 Phase 


Output currents of 
hundreds or thousands 
of amperes for Fur- 
naces, Rectifier Sets, 
Heat Runs, Short Cir- 
cuit Testing and other 
uses. 


Examples: 5V300A, 
10V1,000A, 
20V3,000A, 
5V6,000A. 


TRANSFORMERS 


Output 1.6% to 100%. 
or 125% of input volts 
in 64 steps or 80 steps. 
A control device for 
many loads—resis- 
tance furnaces, rec- 
tifier sets, battery 
charging, anodising, 
heating and other uses. 
1 Phase and 3 Phase. 
18 Models. 


Output currents from 
20 A to 200 A. 


HARMSWORTH, TOWNLEY & co. 


2 Harehiil, Todineeder: Lancs. 
Telephorie: Todmorden 602 
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AT THE 


OLYMPIA 
MAY 25-30 


CallonC.R.E.I. at 


Stand £506 


TEA EXHIBITION 


WIRELESS WORLD 


C R E : HOME STUDY COURSES 
SaGeGeeee IN ELECTRONIC AND 


NUCLEAR ENGINEERING TECHNOLOGY 


The wide areas of study covered by the 1964 range of C.R.E.I. Courses 
extend to every. modern application of the electronic technologies and 
nuclear engineering technology. C.R.E.I. programmes are compiled in a 
flexible system, so grouped that each level of technical and professional 
personnel is provided with an appropriate arrangement of studies. 


The revised C.R.E.I. programmes are therefore of great interest and value 
to.all grades, from junior and senior technicians, to graduate and profes- 
sional engineers. Special programmes for the City and Guilds of London 
Institute Telecommunication Technicians’. Syllabuses No. 49 & 300 have 
been prepared by C.R.E.I., (London), who are members of the City and 
Guilds of London Institute. ; 


All C.R.E.I. lesson material is expertly framed and written so as to effect the maximum 
educational progress for each type of student. The revised programmes bring the student 
right up-to-date with modern developments and circuit techniques. 


Each C.R.E.I. Student is allotted a highly qualified tutor who takes a 
personal interest of his progress throughout the entire course. C.R.E.1, 
Courses are accepted by H.M. Services, and some 30,000 students 
are currently studying with C.R.E.I. throughout the free world. 


C.R.E.I. Courses are available in: 

@ Electronic Engineering Technology @ Servo Systems. 
@ Mathematics for Electronic Engineering e Radar 

@ Telecommunications @ Space Electronics 

e@ Automation e@ Nuclear Engineering Technology 


@ City & Guilds of London Institute Telecommunication 
Technicians’ Sylilabuses 
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_ New Study Programmes 


C.R.E.1. (LONDON), (DEPT. WW43), WALPOLE HOUSE, 173-176 SLOANE STREET, LONDON, S.W.1. 


FILL IN 
AND MAIL 
COUPON 


Please send me (for my information and entirely 
without obligation) full details of the City & 
Guilds Programme. (C. & G. SUBJECT 49) 


[] 1st yr. [| 2nd yr. Fy Srd yr. bE 4th yr. 


POPP ePerTTeerrererr rrr eerii ttt titer eet ee 


ont ener terre rerr or terttreti iri itr r iro rr 


C.R.E.L. (London) Ltd 


” C.R.E.1. (London) Ltd., 
Walpole House, 173/176 Sloane Street. 


Walpole House, 173/176 Sloane Street. 
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fre} Supplementary Studies (Subject 300) ADDRESS .}.........-eccecs-cccececses 
RE ee orsie se es cocneat soir aecetelaqactoecepteeicneclasqucucoahse 
PID DRESS Fisica eadantocs ceszacesens ovens state sdertdennsoscvees ELECTRONICS EXPERIENCE............ 
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eee ee nee neces ee eres reese eeeesseoosee ros eeeeeeroneeresoee® 


Please send me (for my information and entirely 
without obligation) full details of the Educational 
Programmes offered by your Institute. 


s0esecerescseccoo: 
seeverecseceseceee 


eoerecveseoes—00ce 
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WEYRAD 


COILS AND I.F. TRANSFORMERS IN 
LARGE-SCALE PRODUCTION 
FOR RECEIVER MANUFACTURERS 


P.9 SERIES 10 mm. x 10 mm. x 14 mm. Ferrite cores 6 mm. 472 kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


P.55 SERIES 12 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 Kc/s operation. 
Single-tuned I.F.s and Oscillator Coils. 


T.41 SERIES 25 mm. x 12 mm. x 20 mm. Ferrite cores 4 mm. 472 kc/s operation. 
’ Double-tuned Ist ind 2nd I.F.s and Single-tuned 3rd I.F. complete with 
diode and by-pass capacitor. 


These ranges are available to manufacturers in versions suitable for most of the popular 


types of Transistors. The Oscillator coils can be modified to enable specific tuning capacitors 
to be used provided that bulk quantities are required. 


OUR WINDING CAPACITY NOW EXCEEDS 
50,000 ITEMS PER WEEK 


On the most up-to-date and efficient machines backed by a skilled assembly labour force 
for all types of coils and assemblies. 


Weymouth Radio Manufacturing Co., Ltd., School Street, Weymouth, Dorset 
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NOMBREX INSTRUMENTS 


HAVE BEEN SUPPLIED TO 
United Kingdom Atomic Energy Authority 


Department of Scientific Research 
Nuclear Physics Laboratory 


Netherlands Post & Telephonic Commun. 


; ; . Far East Broadcasting Corporation 
Wide Range Transistorised es : : Wide Range Transistorised 
INDUCTANCE BRIDGE 66 | British Broadcasting Corporation C.R. BRIDGE—Model 62. 


4 ranges—IuH to 100H. Ministry of Aviation War Office 6 RANGES 1 to 100 MQ 
IpF to 100uF 


%& Inductance within 5%. %& Visual null indicator. 

x Measures 8 and tan 6. G.P.O. Engineering Department . $c Power Factor check. 

% Direct calibration. Oxford University London University % Electrolytic leakage test. 
% Miniature meter balance. Cambridge ms Edinburgh _,, yc Battery operated. 

£18 .0.0 including battery. | Newcastle PA Durham ba £8.7.3 incite ee 
Post and Packing 3/6 extra. 
H.P. 40/- deposit and 24/- 


Medical Research Council Admiralty 


Post and packing 3/6 extra. | Capt Town fA Bristol 


H.P. £5 Deposit, 49/- monthly. | Pretoria Ss Natal > monthly. 
EE LL EE i 4 . 
TRADE AND ondon County Council LC.I. Led. SEND S.A. 
EXPORT ENQUIRIES and other scientific and technical institutions through- i FOR FULL 
INVITED out the world. . TECHNICAL LEAFLET 


| INSTRUMENTS ESTUARY HOUSE, DOWN TERRACE, 
NOMBREX LTD. owision EXMOUTH, DEVON. PHONE. 3515, 
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BECAUSE 
THIS MAN 
WAS FOUND IN 


1,400 PRODUCTION 
HOURS WERE SAVED 


When decisions are vital time means money. Fast, efficient internal 
communication becomes a necessity. Now modern business today 
cannot afford to be without modern internal communication. Multitone 
have cut the location of key men down to seconds, increasing the 
profitability of many companies. 


Send off the coupon for ‘Instant Communication’ today, and see 
how Multitone can be planned to save you money 


INSTANT COMMUNICATION 


Please send me the free brochure ‘Instant Communication’ 


eucscoveorvvsessecasanacenessisssssecssesunrsssnoeeasenseerareneascananergnsnasagssacsnrassvauensreucvecenunacauenasacnascnaasonssoacanansrasensersecnnareseecseres 


i 

RDURESS ee ie ane erat s 
w,w. 

i 


ae 


MULTITONE ELECTRIC CO. LTD., 12-20 Underwood Street, London, N.1 
Aner TONS SS GA A ORLA OO NN LA A A SOA AN MT A ON RN NNN NN SOREN ARON IE AG eS 
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ELECTRONIC COMPONENT 


DISTRIBUTORS 


287/289 EDGWARE ROAD, LONDON, W.2. 
Tel: PADdington 5891/7595 


We shall be pleased to quote for all your component requirements 


BLANK CHASSIS 


SAME DAY SERVICE 

Of over 20 different forms made up to YOUR SIZE, Order 
EXACT SIZE you require to nearest 74th. 

(Maximum length 35in., depth 4in.) 

Specials dealt with promptly. 
SEND FOR ILLUSTRATED LEAFLETS 

or order sraight away, working out total area of. material 
required and referring to table below which is for four-sided 
chassis i in 18 s.w.g. (for 16 s.w. 8: add >4th). 

4/- palits 304 sq. in. 

5/- . ins 336 sq.in. E3/- 

6/- — sin. 368 sq. in. 14/- 

7/- ~ in. and pro rata. 

P. & P. 3/-. 
Discounts for quantities. Finishes arranged for quantities of Z 
25 or over. 

FLANGES (tin., 3in.), 6d per bend. 
STRENGTHENED CORNERS I/- each corner. 
PANELS: Any size up to 3ft. at 4/6 sq. ft. 18 s.w.g.; (16 s.w.ge 
5/3). Plus post and packing, over £2 free. 


Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 


CASES 


ALUMINIUM, SILVER HAMMERED FINISH 


12/- Size 


19 x 10 x 84 
*Height. 


Plus post and packing (over £2 free). 


Type U has removable bottom or back. Type W removable front, Type Y 
all-screwed construction, Type Z removable back and front. 
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70 AMBITIOUS ENGINEERS 


= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


INCLUDING 
PRACTICAL TOOLS! 


WHICH IS YOUR] 
"PET SUBJECT? 


is a highly informative 156-page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division— 
the B.J.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 


A 
We definitely Guarantee ARMM : Please send me your FREE 156-page _ 
P¢3 ads 99 A.1.0.B. “ENGINEERING OPPORTUNITIES” | 
NO PASS — NO FEE Racer ees @ = (Write if you prefer not to cut page) _ a 
Whatever your age or experience, you cannot afford City & Guilds | 
to miss reading this famous book. If you are Gen. Cert. of Education B NAME Wainsn ukcecsubaah capeuducneceaSacbetnceamraeneena Tene oee 
earning less than £25. a week, send for your Etc., etc. Boece ie! ee ee B 
copy of “ENGINEERING OPPORTUNITIES” ADDRESS 
today—FREE. NO vovseseecsccssseeecceeaneesecenecenssunancsnssanscenennns a 
BRITISH INSTITUTE eT MMMM iS es ee 
OF ENGINEERING TECHNOLOGY & . 
(Dept. SE/22 ), 29 Wright’s Lane, London, W.8 : SUBJECT OR EXAM 
THAT INTERESTS: ME. svicursssserscessccerncocecvenetetedesateden soe el itn tien neeni avian |_| 


THE B.1.E.T. 


IS THE LEADING ORGANISATION. OF ITS KIND IN THE 


Mechanical Eng., 
Electrical Eng., 


FQUIPMEN 


The specialist Elec- 


Civil Engineering, Basic Practical and Theore- “"0/¢S Division of sy 
Radio Engineering, tic Courses for beginners in B.I.E.T, NOW § 

Automobile Eng., Radio, T.V., Electronics, Etc., offers you a real lab- 3am 
Aeronautical Eng., A.M.Brit.I.R.E. City & Guilds oratory training at Re 
Production Eng., Radio Amateurs’ Exam. ome with practical eae 
Building, Plastics, R.T.E.B. Certificate equipment = 
Draughtsmanship, P.M.G. Certificate Ash for dotial ~ 
Television, etc. Practical Radio sk for detatls. pe 
Radio & Television Servicing be 

GET SOME Practical Electronics B.1.E.T. ns 
Electronics Engineering SCHOOL OF 19; 
LETTERS AFTER Automation ELECTRONICS ; ey 
YOUR NAME! S 


AMI Mech E, POST COUPON NOW 
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— For Spiral Cores—Whatever the Application 


a TELCON 


HIGH PERMEABILITY TOROIDAL CORES 
THE PRODUCT OF FORTY YEARS’ EXPERIENCE 


2 D 

TelconPioneered the Production of Strip Wound Cores which are available in a . 
| MUMETAL, SUPERMUMETAL, RADIOMETAL, y 
. ie 
ee SUPER RADIOMETAL,H.C.R.ALLOY, PERMENDUR 7 
_ a 
- AND SUPERMENDUR Z 
8 8 


All these alloys are ma ctur ria EE tiers leon Metals ae $¢ mae hal ey, 


: 2 
y = se, where m sting mic ae ee ame bias Inspection tio oh cae S wi Bes the oa aw ma ae ‘as, ies y 
— ees Ay econ ut se e pro ait ction processes and 6 nds with a individu al magne etic ba 


ve a a eae 
TELCON METALS LTD. ?.0. as No. 12, Manor a Rugs Sssen. © " 
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TAKE 
FIVE! 


There are 30 other models, too. There ARE several other makes of soldering 
instruments. Big ones. Small ones.. Good ones. We’ve seen them. We 
don’t make the biggest ones. Or the most expensive ones. Or the most 
elaborate ones. We DO make the smallest ones. And the widest range. 


Brochure W5 post free on request. We make the best. Always have. May we send you details? 


LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Chaya Surrey. 


Telephone: CROydon 8589 
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Accuracies of two parts in a hundred million... 


— | over the temperature range 
: THE NEW TELEMAX - SOUTHERN T.D.I. 
FREQUENCY METER HAS THIS SPEC. 


Frequency Range 


Fundamental Frequency: - 30 Me/s. to 93 Me/s. 
Internally Converted Range: D.C. to 30 Me/s. 
Range as a Frequency Meter: 10 Ke/s to 3,000 Me/s. 
Range as a Generator: D.C, to 3,000 Me/s. 
Reference Standard Stability; At constant ambient +5 
parts in 101° 

Accuracy after warming up: better than} part in 10° 
Fundamental Frequencies - 30 to :: 

93 Mc/s. > 200 mV minimum. 
Sensitivity 5 mV with magic eye zero 


beat indication 
50 #V using head-phones 
for zero beat indication. 
Standard frequencies of 10 Kc/s, 100 Ke/s, 1 Mc/s and 5 Mc/s 
are available at crystal accuracy on front panel at approx- 
imately | volt level. 
Optional extra :- 
A built-in counter can be supplied, 


The new Telemax-Southern T.D.I. Frequency Meter is the only 
transportable instrument that measures and produces frequencies up 
to 3,000 Mc/s. with crystal stabilities of the order of'5 parts in 10'’at 
constant ambient. It is also available with an optional extra counter 
unit which allows readings to crystal accuracy + 1 cycle. 


TELEMAX - SOUTHERN LIMITED 


(An association of Telemechanics Ltd. and Southern Instruments Ltd,) 


SPECIALISTS IN PRECISION FREQUENCY MEASUREMENT 
FRIMLEY ROAD CAMBERLEY SURREY Telephone: CAMBERLEY 3401 
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‘Triple Rating” ; 
3 sizes of metal oxide film resistors 


WIRELESS WORLD 


means 


cover most requirements 


SEMI 
PRECISION 


2000 hr. max. load life 
arift at 70°C ambient 


HIGH GENERAL 
STABILITY PURPOSE 


_ The Electrosil Triple Rated range offers extensive savings in stock, economy in bulk 


purchase and standardisation in design. 


TR4=CO7, TR5=NJ60 & CJ20, 
Qualification Approval 


Previous style references were as follows :— 
-TR6=NJ65 & CJ32 


The Triple Rated range is unique in that qualification approval has been given to 
TR5 and TR6 in both the semi-precision and general purpose categories. Approval 


status is as follows: 


Electrosil Style | DEF. 5114A Style |. Rating in Watts 70°C. Tolerance Ohmic Range 


TR5 (NJ6O) RO3-E 
TR6 (NJ65) RO3-D 
TR5 (CJ20) RO2-C 
TR6 (CJ32) RO2-B 


LIMITED 


68 Ohms—120K 
68 Ohms—470K 
22 Ohms—470K 
33 Ohms—1 Megohm 


atta L1B) PALLION, SUNDERLAND, CO. DURHAM Tel: Sunderland 71557 + Telex 53273 


OFFICIAL DISTRIBUTORS: Stewart Aeronautical Supply Company Ltd, Gatwick Road, Crawley, Sussex. Phone: Crawley 28700 (10 lines) 
Townsend-Coates Ltd, Coleman Road, Leicester. Phone: Leicester 68561 (5 lines) 


RI 
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Wwevuvuitevuisys 
Counters 
Counters 
"come, OUNTETS 
Ss Counters 
’s Counters 
) (s Counters 
Co rs Counters 
dviechanicak 
Counters Counters 
Counters CoO sett, 
Counters 4 

Counters. 
Counters 
Counters”. 
Counters: Cou s” 


£ 
cotlectrical:; 


Counters Counters 


Counters Counters 
Counters Counters 
re-determined 
Counters Counters ~ 
Counters Cou tpg 
Counters Cours 


Counters Cour 
Counters Geir 
Counters Course: 


EUROPE’S MOST 
COMPREHENSIVE RANGE 


*® Full production begins soon 


‘Le 


When you think of a number— 
think of HENGSTLER! 


lil 
g 
0 


J. HENGSTLER CO. Great Britain LTD. 


HIGHBRIDGE STREET - 
Waltham Cross 26166/7 


WALTHAM ABBEY - ESSEX 


Broadway/JH401 | 
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INDUSTRIAL 
SWITCHING — 
, RELAYS TYPE 403 | 


for A.C. or D.C. operation 
3-380 volts 


Full range includes: 


MERCURY SLOW RELEASE RELAYS 
SOLID CONTACT RELAYS 

TIME DELAY RELAYS | 

MECHANICAL SWITCHING DEVICES 
CONTROL - TIMERS 
SYNCHRONOUS MOTOR DRIVEN UNITS 
OIL BURNER CONTROLS 

PROGRAMME RELAYS 


Catalogue on request from agents: 


KAYE ELECTRICAL LTD 


11 ST. ANN’S RD., 
HARROW, 
MIDDLESEX 
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These two new encapsulated driver units for 
phase control of Thyristors (SCR’s) have been 
designed to fulfil the needs of equipment manu- 
facturers requiring an inexpensive, packaged 
firing circuit for building directly into SCR power 
control equipment. The FC11 (shown above) has a 
single input and the FC12 provides a double input 
facilityremovingtheneedforexternalmixingcircuits. 


AEST 


SEMICONDUCTORS 


WIRELESS WorRLD 


fio new low cost 
AEI THYRISTOR 


FIRING CIRCUITS 
Type FC11 & FC12 
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RATINGS 

OUTPUT _ BOTH TYPES 
(Two isolated outputs with constant phase difference of 180°) 
Trigger pulse amplitude into open circuit... 6v 
‘AngGer-source impedance... 2-8 Sy agi 30Q 
POWER REQUIREMENTS 

Current from 40-60 cycles supply... 50mA 


FIRING ANGLE CONTROL RANGE 
DC Control Current 


From Microwatts to Megawatts 


When you need single devices, sub-assemblies or complete 
installations remember AEI’s long experience. It will help 
you. Direct association with every aspect of industry enables 
AEl to talk industry's language: gives them the technical 
know-how to meet the exacting needs of today’s particular 
preblems. Write to Associated Electrical-Industries Ltd. 
Elcctronic Apparatus Div., Valve & Semiconductor 
Group, Carholme Road, Lincoln or your nearest AEI office. 


PART OF AEI ELECTRONICS 
39003 
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FOR 

PRINTED 
—<GIRGUITS © 
AND 


COMPONENTS — 


DESIGN, 
TECHNICAL SERVICE, 
& PRODUCTION 


For better and faster results contact: 


MILLS & ROCKLEYS ELECTRONICS LIMITED 
Swan Lane, Coventry. Phone Coventry 26222 
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A 
very small, general-purpose 


" vantages of carbon. film « insulated tesisto 


nsu i 
: Steere "Incorporating aff the 
€sistance Range » 102 to 159 0002 . 


oleranc : 
Voltage Rating : 7ov tom 210% 


attage Rating ; 1 
Write for EMG, 


Aled Capacitors 


| Sub-miniature Moul 


features 
ae Y ein amo 
i 390 units em 
vale shag attain a wide rang ot ee 
siding Style 390 meets of ex 
mou - : 


Write for ‘Style 390’ literature 


my, 
to economy, 
s 4 relia 


A Series of 1; 
orrier [gq ‘ 
€rtain unit 

OMc/8 

e of 10 Oy000P 

a theor 


Ss 


oviding © 
eee Filter 


capacitors ; mounts a ra 
small eyele Minimum off * 4B 


Opera; 
ng T. 
rite fk epee? 


Working a ele 5 Cc ©. Titerature 
Onerating 'E™F se tercon 


May we welcome you on Stand No. G350 at 
the 1.E.A. Exhibition, Olympia, May 25-30 
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F 
quality 

Precision-made Mallory batteries are built 
I Nn stru Mm = nts differently—inside and out—to last many 


times longer, to deliver power more steadily, 
to retain their energy while lying idle 

need (for two years or more, if necessary), 

to be leakproof and corrosion free..... 


q U al ity So in‘short, to meet all the requirements of quality 


equipment. That's why so many leading 
: manufacturers now fit or recommend 
batte rl es Mallory batteries for their products, why 
other leading battery manufacturers 
elect to sell them under licence! 


When performance quality counts, Mallory 


RAR SNC Si 
batteries are always the choice. Fit them to 
-your test instruments and prove for yourself— 


they make a power of difference! 


Powerful Mallory batteries are available 

to fit most AVO meters and other leading makes - 
of test instrument. 

Contact your Mallory Distributor for details. 


Win an AVO—free/! 


Enter a simple ‘Watts in a Laden Jar’ com- 
petition on Mallory Stand G58 at the I.E.A. 
Exhibition for your chance to win one of 
three AVO meters. 


Vi ALLO RY for new ideas in batteries 


MALLORY BATTERIES LIMITED Crawley Sussex Crawley 26041 


Distributors to the Electronics Industry: 
A. C. Farnell Ltd. Leeds 2; Wireless Electric Ltd. Bristol 1; Hawnt & Co. Ltd. Birmingham 63 
Bae care. Ltd. Sheffield 1; Harper, Robertson Electronics Ltd. Glasgow C2; 

ewa eronautical. Supply Co. Ltd. Crawley, Sussex; Scientific Furnishings Ltd. Poynt Ch : 
Cables & Components Ltd. London NW10 : Se ae 
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Wherever there is a need to vary ac voltage | 


ee ea ce 
YOU NEED THE 
VERSATILITY OF 


ariac 
THE ORIGINAL AND BEST VARIABLE TRANSFORMER 
for infinitely variable control of voltage, 
current, power, speed, heat.or light 


he 
ne a 


O3U31S1930 


Variac* is the most useful and versatile device ever developed 
for the control of Ac voltage. It provides smooth continuous 
adjustment of output voltage, either manually or remotely 
controlled, from zero to line voltage and above. 

Only Variac has Duratrak*—a patented track surface giving 
longer life, increased overload and surge capacity, and 
maximum economy in maintenance. 

There are over 600 Variac models and assemblies to suit virtually 
every possible requirement, ranging from small units for 
laboratory or instrument use to large ganged assemblies for high 
power 3-phase operation. The range includes dual-output, 
high-frequency and low-voltage types, also narrow-range types 
and many special models. Open, covered, portable, metalclad 
and oil-immersed constructions are available. 

The technical superiority and unsurpassed dependability of 
Variac is the result of over 30 years of progressive refinement. 


a Variacs are made in England by 
The Zenith Electric Co. Ltd., London 
and exclusively distributed in the UK, Eire 
< -and British Colonies by Claude Lyons Ltd. 
© Registered Trade Mark 


laude Lyons 


. 


Write for illustrated technical literature to Publicity Department, Hoddesdon. 
CLAUDE LYONS LTD. Valley Works, Hoddesdon, Herts. Hoddesdon 4541 Telex: 22724 
76 Old Hall Street, Liverpool, 3. MARitime 1761 Telex: 62181 : 
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Instant two-way speech between dispersed personnel 


* 
* 
* 
* 


VIGILANT 


WALKIE-TALKIE 
COMPACT - LIGHT - ROBUST 


Less than 3 lb. in weight. 
Fully transistorised. 


AM and FM versions 
available. 


Fully proven in world wide 
service with police and fire 
services, British Railways, 
major air lines, industrial 
companies, civil engineers, 
the Armed Forces, fuel and 
power industries. 


Por further information on this and VHF 
mobile vehicle systems please contact 


“pulls 

ish 
A 
~~ ms 


LTRA | 


ULTRA ELECTRONICS LIMITED 
TELECOMMUNICATIONS DIVISION - LONG DRIVE 
GREENFORD - MIDDLESEX - TELEPHONE: WAXLOW 5721 
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——=% 
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|The Finest 
Rotary 
Stud Switch 


for 
HIGH QUALITY 
INSTRUMENTATION 


The standard range comprises thirty-six 
types. Ask for publication 416. 


Illustration 
actual size 


= 


Mittal Pee) PRECISION ELECTRICAL INSTRUMENTS 


MUIRHEAD & CO. LIMITED, Beckenham, Kent, England. Telephone: Beckenham 4888. 
MUIRHEAD INSTRUMENTS LTD., Stratford, Ontario, Canada. Telephone: Area Code 519, No. 271-3880. 
MUIRHEAD INSTRUMENTS INC., 1101 Bristol Road, Mountainside, New Jersey, U.S.A. Telephone: Code 201, No. 233-6010. | 


4 


9WW—066 FOR FURTHER DETAILS. 


54 WIRELESS WoRLD 


PRECISION 


PLUS. =a 
PRESENTATION 


Fiesta instruments are not only accurate 
and reliable enough for readout as wet 
as monitoring functions but, with their 
clean lines and contemporary design, 
they do a great deal for the appearance 
of modern electronic equipment. 
Here are some of their important 
features: ; 

e@ Accuracy to BS.89 and to 
American Standard C39.1—1959 @ Two 
scale lengths: 5 in. circular, with no- 
parallax platform scale, or 3 in. short 
scale @ Flush Mounting @ Contoured 
static-free windows @ Bezels in anodis- INSTRUMENTS 
ed silver or black @ Window-rims in 
red, yellow, blue or white @ Overall BY 
width and height: 33 in. Moving-coil 
and moving-iron ammeters and volt- 


e : 
meters, frequency and speed indicators. (compton Parkinson 


CROMPTON PARKINSON LIMITED, CROMPTON HOUSE, ALDWYCH, LONDON W.C.2 
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ig ILLUMINATED 6 DIGIT DISPLAY 

* TIME, PERIOD AND FREQUENCY MEASUREMENT 

* 100mV SENSITIVITY 

* PRINTOUT FACILITIES 

* CRYSTAL OSCILLATOR ACCURACY + 1 PART IN 108 
* OPERATING TEMPERATURE 0 — 45°C 


PACKED AND DELIVERED IN UNITED KINGDOM 


For full information write today for Leaflet 231D1 


RIAL C/A/L | 


| RACAL INSTRUMENTS LIMITED, WESTERN ROAD 
BRACKNELL, BERKS. TELEPHONE: BRACKNELL 941. TELEX 
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TEKTRONIX 585A 


NEW MEASUREMENT CONVENIENCE FOR 
HIGH-SENSITIVITY, 
WIDE-BAND, DUAL-TRACE APPLICATIONS 


DUAL-TRACE OPERATION with 4 operating modes and independent controls for each 
channel—for individual attenuation, positioning, inversion, and ac or dc coupling as desired. 


PASSBAND typically DC-TO-85 Mc/s (3-db down) at 100 mv/cm (12-db down at 150 Mc/s), 
and typically DC-TO-80 Mc/s (3-db down) at 10 mv/cm. 

CALIBRATED SENSITIVITY in 9 steps from 100 mv/cm to 50 v/cm, and in 10X Amplifier 
Mode, from 10 mv/cm to 5 v/cm, variable between steps. 

INTERNAL AND EXTERNAL TRIGGERING to 150 Mc/s. 

SWEEP RANGE from 10 nsec/cm to 2 sec/cm. 

SINGLE SWEEP PHOTOGRAPHY at 10 nsec/cm. 

BRIGHT, HIGH-RESOLUTION DISPLAY with small spot size. 

CONVENTIONAL PASSIVE PROBES for convenience. 


PLUS 


COMPATIBILITY WITH 17 LETTER-SERIES PLUG-INS to permit differential, 
multi-trace, sampling, other laboratory applications — when used with Type 81 adaptor. 
AVAILABLE BENCH MOUNTING 5854—£743 or RACK MOUNTING RM585A—£788 
TYPE 82 DUAL-TRACE PLUG-IN UNIT—£276 

| Full details and prices from 


TEKTRONIX U.K. LTD 


BEAVERTON HOUSE - STATION APPROACH - HARPENDEN - HERTS 
Telephone: Harpenden 61251 Telex: 25559 


BERENS LATE SA LIA NI EI GL SST I OEE 
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HAST 


STOP 
_ FERRANTI 


STAND No G79 at IEA 22::~ 
| | 25th—30th MAY 1964 


Style ‘A’ panel instruments -. Types CF and NF miniaturised switchboard instruments - Hermetically sealed instruments - Power 
Transducers - Commercial Grade Electronic Summation Metering - Load Demand Control System - Miniclip 8-range Clip-on Volt- 
Ammeter - Low torque multi-gang types 11 and 20 precision potentiometers including two improved designs in synchro sizes 08 and 11 
New range of carbon film potentiometers - 200 and 300 series encapsulated Logical Circuit Elements - Stabilized Power Supplies 
Solid State Digital and Analogue Circuits - Advanced Semiconductor Devices - C.R. Tubes and Valves for Military and Industrial 
Applications - Microwave Valves - Getter ton Pumps - Ceramic-Metal Seals - Hermes, a small, fast computer with almost 
unlimited growth potential and versatility - A commercial digital data link for transmitting data over conventional telephone lines 
Demonstration model warehouse designed to show the ability of the Ferranti Argus 100 Process Control Computer, ; 


FERRANT/ 


First into the Future 
FERRANTI LTD. Head Office and Works: HOLLINWOOD, LANCS. Tel: FAlisworth 2000 


FG427/2 
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Telephone: MANSFIELD 1762- 


HAMMERSMITH ROAD ENTRANCE 


WHITELEY ELECTRICAL RADIO 


CO. LTD., MANSFIELD, NOTTS 


London Office: 109 Kingsway, London, W.C.2.. HOLborn 3074 
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a place for everything 


Sosa SS 


*““POPULAR’’ 12A DRAWER UNIT 


The perfect unit for the storage of nuts, bolts, valves, 
etc. Free delivery on mainland. Money refunded if 
not satisfied. Overall size 35in. wide x Yin. high x |2in. 
deep. 12 steel drawers 54in. x 3in. x 10Zin. 12 free 
dividers, and identification cards. Only heavy gauge 
steel used, stove enamelled dark. green. 


F4 a 1 5 Oo Cash with order. 


Many other units available, including storage bins and 
adjustable steel shelving. Write for free illustrated 
catalogue. 


N. C. BROWN LTD., 


(Dept. E29) Eagle Steelworks, Heywood, Lancs. Tel: 69018 
LONDON: (Dept. E29) 5/6, Staple Inn, W.C.1. Tel: HOL 5223 
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__ TRANSISTOR 
>) CURVE 
TRACER 


for use with | 
general purpose 
oscilloscopes 
PRICE £110 


Yl“ 


NPN & PNP TRANSISTORS DIODES (ZENER, TUNNEL, 4 LAYERS etc.) 
Vee versus le Ve versus Ic ; 
Iceo Ices Vsar Veeo & Vero FORWARD & REVERSE DIODE CHARACTERISTICS 
BUILT IN CALIBRATION FACILITIES SELECTION OF MATCHED PAIRS 


Radar & Communication Instruments Division 
ELLIOTT BROTHERS (LONDON) LIMITED 
Wigton Gardens, Stanmore, Middlesex, 


LY AMember of the Elliott-Automation Group 


E|LIOTT 
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CIRCUIT | 
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Gold alloy or 


G&R 
and 


LATCHING 


q 


RELAYS | 


Dimensions & Weight 


B.C. will pull-in occurring at 80% of : Palladium 
rated voltage. Variations of coil resist- Power Consumption 500 m/w (at Dielectric Test ......... 1,000 ~—— volts 
ance are available on special order. rated voltage) RMS 60 cps, 


Operating Tempera- 


Other Printact features include Bifur- 


Operating life exceeds 5,000,000 opera- bo Ln ee aa eee ey a —30° C to cated contacts; Double-break contacts: 
tions when contact load is from dry +95° C at Balanced armature; Enclosed housing; 
circuit up to + amp. 24 volts D.C. rated voltage Plug-in application; Encapsulated coil; 
; Operate Time ........ . 3 to 7 m/s. Self-wiping contacts; Inherent snap- 

See Table II action, greater switching versatility. 


S1500 RELAY 


A.C. or D.C. Operating. Coil up to 10,000 ohms. Single or double 
winding. Contact Material—Silver, Platinum. Spring set— 
6 change-overs. Light Duty Maximum. Fixing same as 600T Relay. 
Standard or Tropical finish. Dimensions—length 2Hin.. Height 
Zin. Width Zin. 


MINIATURE PLUG-IN RELAY 
Operate D.C. Volts-6 to. 100. Operate 
Time 6 m/s. Release Time 4 m/s. Twin 
Contacts. Temp. : —10° C to +40°C. 
Mounting rack can be supplied for 36 
Relays P.O. I9in. x 34in. These racks 
can be cut to any size. 

Quantity up to 10 at _16/- each. 

Further discounts according to quantity. 


ine) L%'- 


ON. ASSEMBLY 
2%" 


TYPE: 3000 Delay Relay 

This relay can be supplied with operate/delay 
up to 25 seconds from supply of 6 to 50 volts D.C. 
Release delay up to 25 seconds with trigger 


TYPE: 3000 Transistorised Relays 
T.1 Operates from 300. to» 500 micro/amps. 
at IZ volts D.C. ‘ 


T.2 Operates from 3 to 5 micro/amps. at I£ volts circuits to IZ volts D.C. Energised from 6 to 
D.C. Maximum contacts 2 change-overs 50 volts D.C. Contacts maximum 6 change-overs 
light duty or 2 change-overs heavy duty. light duty. : ui ; 
Operates from 15 to 30 micro/amps. at With adjustable resistor giving plus or minus 


T.3 
: 2 seconds of nominal figure on operate and release 


13 volts D.C. Maximum contacts six change- 
relays. 


overs light duty. : 


7 DAY PROTOTYPE SERVICE 
A.1.D., A.R.B. 


ADMIRALTY APPROVED 


TYPE: 3000 30 amp. 

= | Capable of carrying 30 amps. 
at 250 v. A.C. with maximum build up of 4 makes 
or 4 breaks. 


Meet us at the 1.E.A. Exhibition 
STAND E259, OLYMPIA 


3000 TYPE P.I. 
Plug-in Relay 


Coil: .! to 80.000 ohms. 


A. D. S. RELAYS LIMITED 


89-97, ST. JOHN STREET, LONDON, E.C.1. Tel.: CLErkenweil 3393/4/5 
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Keep an EXTRA EYE 
on your Business! 


WITH THE NEWEST, LOWEST-PRICED 
C.C.T.V. CAMERA SYSTEM IN THE 
WORLD! 


Professionally designed to solve your most rigorous 
observation problems. The ‘CYCLOP’ Mk. IV Closed 
Circuit Television Camera, at only 85 guineas, 
represents a major breakthrough in CCTV cost. 
Busy executives and personnel can watch and. 
control progress on work half a mile away with 
the aid of this ‘‘ electronic eye.’’ Imagine! view 
round corners, through walls, and into dangerous 
or inaccessible places. Invaluable for mass in- 
dustrial instruction, Unseen observation, Security 
etc. No technical knowledge whatsoever required 
to install or operate. Plug in, focus and view. 
Designed for standard 405 line, attaching directly 
into your own Television Set. Excellent picture 
quality. 


THE HORNTON 


‘CYCLOP’ Mk IV 


TRANSISTORISED 
CLOSED-CIRCUIT 
T.V. CAMERA 


85 «: 


Conclusive of 
Super I” F1.9 


fully 
bloomed 


lens. 


¥% «SOLE AREA 

DISTRIBUTORSHIPS 

for the ‘Cyclop’ Mk IV 
are invited. 


HORNTON’S ELECTRONICS 
Lombard House, Great Charles St., 
BIRMINGHAM [ci cent ose 


Suppliers to Governments, departments, Industry, 
Commercial and Education Authorities. 
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EDDYSTONE COMMUNICATION RECEIVERS 


For the professional or Amateur user who likes the Best. 


Communication receiver at a moderate price. MANUFACTURING 
STANDARDS OF THE HIGHEST ORDER, 8 B8A valves Superhetero- 
dyne circuit. FREQUENCY RANGES 


Range |... 12.4—30 Mc/s. Range 4... 1.12—2.58 Mc/s. 
Range 2... 5.2—12.9 Mc/s. Range 5... 480—1150 ke/s. 
Range 3... 2.5—6.1 Mc/s. 


Ranges 4 and 5 include the International Distress Frequencies. 
Sensitivity better than 10 microvolts. . Selectivity 30 db down at 
10 ke/s. off resonance. AC/DC. Internal speaker. 

HIRE PURCHASE TERMS 


Model No. Cash Price Deposit 12Mthly. 24 Mthly. | 
t Payments Payments 
BIOA on. seveceeeeee £34 8 9 £5 0 0 £212 6 — 
BA0G cs co nuthoaones £62 0 0 £12 0 0 £44 8 3 £2 6 6 
aces sossdencennes £25 0 0 £816 6 £414 6 


CONFIDENTIAL TERMS. YOU DEAL SOLELY WITH H.P. RADIO. 
Carriage paid per passenger train. SATISFACTION GUARANTEED 


The Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY RD., 
LIVERPOOL. 4 


ESTAB. 1935 


Telephone: AINTREE 144 
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TELEPRINTERS-PERFORATORS 
REPERFORATORS TAPEREADERS) 


2 AND 5 WIRE, 
F.S.K. TERMINALS, | 
POWER SAMAS, 
FLEXO WRITER 
AND BURROUGHS 
EQUIPMENT 


TELEGRAPH AUTOMATION AND COMPUTER ACCESSORIES 


Picture Telegraph Equipment, Desk-Fax, 
Morse Equipment, Cold Cathode Matrics, 
Stroboscope and Electronic Forks, Pen Re- 
corders, Switchboards, Rectifiers, Tape Pullers 
and Rewinders, Governed, Synchronous and 
Phonic Motors, Suppressors, Teleprinter and 
Teletype Tables, Silence Covers, Terminals, 
V.F. and F.M. Equipment, Telephone Carriers 
and Repeaters, 
Multiplex . Trans- 
mitters, Triple 
Stabilised Power 
Units, Send/Re- 
ceive Low and High 
Pass Filters, Tele- 
printer and Relay 
Testers, Oscillo- 
: scopes, Valve 
Electric Meters, Teleprinter and 


Testers, 
Teledeltos Paper, Plugs, Sockets, Key, Push, 
Miniature and other Switches, Cord Wires 
and Cables, Relays and Relay Bases, Uni- 
Decimal and. other 
Counters, Telegraph and Mains Transformers, 
Racks and Consoles, Miscellaneous Accessories. 


selectors, Telephone, 


BATEY & COMPANY 


Gaiety Works, Akeman Street, Tring, Herts. 
Tel.: Tring 3476 (3 Lines) Cables: RAHNO TRING 
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AMPHENOL a of the a world 
NOW MADE IN WHITSTABLE 


Wee renowned for its oyster beds and 
lying close to the Isle of Thanet, site of the early 
Saxon watchfire system, has today found new fame 
as the home of Amphenol-Borg in Britain. The new 
factory, 33,000 square feet perfectly placed alongside 
the busy Thanet Way, was opened in October 1961 
to provide Britain and an ever-widening export market 
with a new fully équipped and more readily accessible 
source of Amphenol’s high grade electronic products. 
Tooling was immediately begun for a broad range of 
components, and today, Amphenol products are in 
full production. Already 60% of Amphenol products 
for the British market is being manufactured here. 
Amphenol connectors have been proved for gruelling 
conditions of missile blast-off, orbital flight and nuclear 

_ energy applications ... in computers, where accuracy 
‘is paramount, and for the high demands of radio and 


\ 


radar applications where equipment dare not fail. 

They range from the ordinary coaxial type to the 
glass-to-metal seal of 9,000 p.s.i. strength — from the 
standard MS type to the 100-way umbilical connector 
weighing 70lbs — all of uncompromising reliability. For 
connectors built to one quality standard, one name 
stands out - Amphenol! 


Amphenol-Borg (Electronics) Limited, : 
Thanet Way, Tankerton, Whitstable, Kent. 
Whitstable 4345-9. Telex 89157. 


L.E.A. EXHIBITION OLYMPIA 
MAY 25-30 STAND G.18 


€s8936 
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SOUNDS SENSE!! 


(ACOUSTIC) 


For expert advice on any prob- 
lem in acoustics why not consult 
DAWE, the acknowledged ex- 
perts and manufacturers of a 
complete range of acoustic mea- 
suring equipment, including 
sound-level meters, sound-level 
indicators, -audio-frequency ana- 
lysers, octave-band and one-third 
octave-band filters, statistical 
analysers and acoustic calibrators. 
As many of our satisfied customers 
say, ‘‘Get a Dawe meter and 
get the measure of the problem 
once and for all!’’ _ 


Noise Meter Type I491A 


Full technical data from:— 
DAWE INSTRUMENTS LTD., western AVENUE, ACTON, LONDON, W.3 Tel: ACOrn 6758 


A member of the Sa group of companies 
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M. R. SUPPLIES, Ltd., 


(Established 1985) 
Universally recognised as suppliers of UP-TO-DATE MATERIAL, which does the’ 
job properly. Instant delivery. Careful packing. Satisfaction assured. Prices 
nett. 4 

MINIATURE RELAYS. 240 v. A.C. Switching 2 “makes” and 1C.O. 5 amps. 
Size 2in. x Ifin. x lin. New, 10/6 (despatch 1/-). 

SYNCHRONOUS TIME SWITCHES (Sangamo). Very limited offer of these £14/10/- 
units at about half price. 200/250 v. 50 c., with 24-hour spring reserve. Up to 
3 on-off operations per 24 hours. 20 amp. switching. Brand new, £$7/10/- (des. 


The May issue of the 


Journal of 
Scientific Instruments 


contains a Survey of 


THE ANNUAL EXHIBITION 
OF THE INSTITUTE OF PHYSICS 
AND THE PHYSICAL SOCIETY 


in addition to the normal contents 


PAPERS 


CIRCULAR VARIABLE RESISTANCES (Bercostat). Model L.100, 1 ohm 12 amps., 
and Model L.75, 7.5 ohms 3.16 amps. Either 12/6 (des. 2/-). 
SMALL GEARED MOTORS. In addition to our well-known range (List GM/861) 
we offer smaller open type 8.P. units, 200/250 v. A.C., 1, 6, 12, 20 or 60 r.p.m. Size 
approx. 44in. x 24in. x 2in. with 1 in. shaft proj. Suitable for display work and 
many industrial uses. Only 69/6 (des. 2/6). 
PRECISION POTENTIOMETERS (Painton), 50,000 ohms. 25 watts. Screened metal 
housing, 12/6 (des. 1/-). 
SLIDING RESISTANCES, with screw motion, 12,000 ohms. 30 m.a.. Overall dimen- 
sions:—20in. x' Sin. x 4in., 20/- (des. 5/-). 
MINIATURE. VARIABLE TRANSFORMERS (Philips). Remarkable and very 
popular offer from stock. Open type—panel mount, only 3}in. diameter, input 200/ 
240 v. Output 0/240 v. 0.5 amp. (in two stages). Also the same model input 110 v., 
Arta 0/110 v. Many applications including motor and lighting control, 58/6 (des. 
= 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended 
in many national journals), 200/250 v. 50 c. Fitted with spindle for hours, minutes 
and central sweep seconds hands. Self-starting, central one-hole fixing. Dia, 2}in. 
Depth behind dial only lin. With back dust cover 29/6 (des. 1/6). Set of three 
hands, brass, in good plain style, For 5/Tin. dial 2/§. For 8/10in. dial 3/6 set. 
MINIATURE COOLING FANS. 200/250 v. A.C., with open type induction motor 
2¢in. x 3in. x fin. and 4in. 4-bladed metal impeller. Ideal for projector lamp 
cooling, convector heaters and light duty extractors, 28/6 (des. 2/-). 
EXTRACTOR FANS. Final offer of this very popular and efficient model complete 
with outside cowling and indoor shutter. Circular motor housing only 4tin. dia. 
Easily mounted in small window pane. Silent induction motor. 200/250 v. A.C. 
(no interference), 3,500 c.ft./hr. Instructions with each. Only 69/6 each (despatch 
3/6). We also supply our 8in. model at $5/5/- and 10in. model at £5/12/6 (despatch 
3/6). These models are not supplied with outside cowling. Details on request. 
SYNCHRONOUS TIMER MOTORS (Sangamo) 200/250 v. 50 c/s. Self starting 2in. 
dia. x ljin. deep. Choice of following speeds 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rey. 
12 hrs., 1 rev. per day. Any one 39/6 (des. 1/6). Also high-torque model (G.E.C.), 
2h x-Qin. x 12in., 6 r.p.m. 5'7/6 (des. 1/6). 
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price, 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing brackets, foot control and switch, needle light with switch, belt, etc. 
and instructions for easy fixing to ANY machine. The complete outfit £6/18/6 
(des. 3/6). 
IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel 
(most models). Philips Variable Transformers (all models). 


M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1. 
(Telephone: MUSeum 2958) 


e 
NOTES ON EXPERIMENTAL 
TECHNIQUE AND 
APPARATUS 


a 
NEW INSTRUMENTS, MATERIALS 
AND TOOLS 


Obtainable from 


THE INSTITUTE OF PHYSICS 
AND THE PHYSICAL SOCIETY 


47 Belgrave Square, London, S.W.|I 


or through any bookseller 
16s. 8d. per single copy, £8 per annum 
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WIRELESS WORLD 


EXPORT ONLY 


FAMOUS HALLICRAPTER TRANSMITTERS 


P.C.A. 


CONDITION. 


TYPE BC-610-E 


Frequency range 2 mc.—18 mc. Three pre-tuned 
channels selected by switch. Master Oscillator or 
crystal operation. 


450 w. power output on key. 350 w. on telephone. 
120 v. A.C. 50/60 cycles supply but special auto- 
transformer 120/220 v. for 220 v. operation made by 


. Hallicrafter can be ‘supplied additionally. 


Tube complement: oscillator 6V6 (1); doubler or 
buffer 6L6 (1); intermediate amplifier 807 2); 
Power amplifier 250TH (1); HV rectifier 866A (2); 
voltage regulator VT139 (3); audio drive 2A3 (2); 
modulator 100TH (2); rectifier 5Z3 (2). 


Complete with Speech Amplifier BC-614-E; Aerial 
Tuning Unit BC-939-B; full range of Tank Coils _ 
and Exciter Tuning Units; Microphone T-50; 
Key and Connecting Cables IN BRAND NEW 
IMMEDIATE DELIVERY. 


RADIO 


Offices ond Works BEAVOR LANE, HAMMERSMITH, LONDON, W.6 Telephone: RIV 80067 


WIRELESS SET 


TROPICALISED 


SENDER /RECEIVER 
for AM/RT & C.W. 


Considerably lighter and easier to operate than 
Wireless set No. 22. 


Frequency range 1.6 mc/s. to 10 mc/s. in two 
overlapping ranges. M.O. or crystal control. 2 flick 
frequencies. Netting by Zero Beat Method. 


Single tuning control (Send and Receive frequencies 
are automatically the same). Internal P.S.U. for 
ea 


Overall measurements 
204in. x 104in. x 123in. 
Weight 30 lbs. 


SWITCHBOARD 
MAGNETO 10 LINES 


Designed for use under extreme tropical conditions. 
Accommodates 10 lines and ‘any type of magneto 
telephone can be used as extension instruments. 


Alarm buzzer. Lightning protectors fitted to each 
line wire. All cords rubber covered. 


Dimensions 143in. x 
93in. x 53in. 
Weight 23 Ibs. 


Sg eA A eS | 
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lOWT SOUND REINFORCEMENT 
THE PORTABLE PUBLIC ADDRESS SET WITH HI-FI STANDARDS. 


ULTRA LINEAR OUTPUT (MAX 12WT) FOR 3, 7 or 15Q. 


INDIVIDUAL INPUTS WITH SEPARATE GAIN CONTROLS FOR MICROPHONE 
AND GRAM. 


WIRELESS WORLD JuNE, 1964 


HF5/H = £15 15 0. 
HF5/HZ ... £17 5 0. HAVING TWO MICROPHONE INPUTS. 


FULL DETAILS OF THIS AND OTHER MODELS BY RETURN. 


E. K. ELECTRONICS, (1.A.) LTD., Brotherton, Knottingley, Yorks. 
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BROOKES (iystals The (Lexor) “DIS-BOARD”’ 
for INSTANT MAINS 


mean PORTABLE POWER = 
DISTRIBUTION - ee ~ 

DEPENDABLE | |®°4*s 

frequency 

control 


Illustrated left is a Type M 

Crystal Unit from a range 

covering 8 Mc/s,to 17 Mc/s. 

@ Frequency 12,500 kc/s. 

@ Hermetically sealed 
metal can. 

@ Frequency tolerance + 
0.01% of nominal at 
20°C., or better for 
special applications. 


AVAILABLE FROM STOCK 


Full literature and price lists from: 


LEXOR ELECTRONICS LIMITED 


ALLESLEY OLD ROAD COVENTRY: 
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IMPEX ELECTRICAL LIMITED 


A ‘ 1 GOWER ST., LONDON, W.C.1. MUSeum 9777 
ll Brookes Crystals are made to exacting standards and IMPEX SEMICONDUCTORS 
eS 
; , : Supplies are available of fully tested semiconductors with slightly 
close tolerances. They are available with a variety of bases relaxed specifications. Continuity of supply is always assured. Availa- 
ie list upon ped ests 
‘ E % 2 ; T—germanium LF power transistor p 
and in a wide range of frequencies. There is a Brookes Vcp max. = Vcg max. = —36V; Ip max. = 3.6A; 
Ip max. = 450mA; p tot max. = I12W; 
Crystal to suit your purpose—let us have your enquiry now. Ico (Veg = —0-5V) < 90uA; hp = 12 to 25. 
$69T—germanium power amplifier transistor for V.H.F. 
Vcp max. = VcE max. = —28V; hee >7; 


p tot max. (at 80Mc/s, 81.5mA) >300mW; 
Brookes Crystals (1961) Lid., $91T—silicon junction transistor similar to OC204 
Suppliers to Ministry of Supply, Home Office, B.B.C., etc. Vip max. = Vcg max. = —14V; Ip max. = 450mA; 
CORNHILL FACTORY, ILMINSTER, SOMERSET Ip max. = 90mA; Icg (VCE = —6V) <0.3HA; 
BROOKES Telephone: Ilminster 2402 fy (Vcg = —6V, Ic = IMA) = 1.5Mc/s; hpe > 14. 
TRADE ONLY 
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Le yin 


{| as 
to Britain’s LARGEST STOCKS — 


of ELECTRONIC COMPONENTS . CHEMICALS . 
ACCESSORIES . TEST INSTRUMENTS 


Order your needs on same day service from the D.T.V GROUP—manufac 
turers, cies ibavere a cheep of a compechenays range of electroni: 
equipment. rite or *phone now for immediate attention. (J 

Company Heading or Card). : enti on. Oe 
DIRECT TV REPLACEMENTS LTD. (Dept.ww) - 5? 
126 HAMILTON RD., WEST NORWOOD, LONDON, S.E.27. *phone: GIPsy Hill 616: 
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AUDIO POWER AMPLIFIER 


CIRCUIT DEMONSTRATION UNIT 


" Write for details to: PHILCO INTERNATIONAL LTD. SOUTH STREET BISHOP’S STORTFORD, HERTS, Tel: Bishop’s Stortford 971 
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00-IT-YOURSELF TRAINING TECHNIQUE 


LW! in RADIO & ELECTRONICS 
YOU LEARN while you BUILD... 
Simple... Practical... 

@ Fascinating ... 


ANNOUNCING—atter years of successful operation in other 
countries—the latest system in home training in electronics, 
introduced by a new British training organisation. AT LAST— 
a etere way of learning—by practical means—the ‘‘ how and 
why ”’ of electronics with the minimum of theory and no mathe- 
matics! YOU LEARN WHILST BUILDING actual 
equipment with the components and parts which we send you— 
and you really have fun whilst learning! And afterwards— 
you have a first-rate piece of home equipment plus the 
knowledge of how it works and how it can be serviced. 
THIS NEW SYSTEM brings you an exciting new 
opportunity at a very moderate cost—and there are 
NO MATHEMATICS! Post the reply coupon 
TODAY tor FREE Brochure, to Britain’s Leading 
Radio Training Organisation. 


BUILD YOUR OWN:— 
e RADIO EQUIPMENT 
e HI-FI INSTALLATION 
e TEST EQUIPMENT 
AND LEARN AS YOU DO IT 


ee 


LOTS OF INSTRUCTIVE 
EXPERIMENTS AT HOME ! 


Pe: RADIOSTRUCTOR (Dept, G106) 
Reading, Berks. 
Please send Brochure withaut obligation to 


‘ 
2 
[kc serge 


} Name ..ccccccccdvccvessccevsscrecessocesoves BLOCK 
AAAPESS ccicecoassccoghcseveceveupscocceese¥ cease E 
Gp Re owns cacltag eden attliragte aw Se Iaee 5.64 


j. Wedo not emplo representatives 
Y 


ba SS (ee ee 


RADIOSTRUCTOR| 
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away... 


Just as close as your 
telephone . . . all the 
information you require 
on the superb range of 
Partridge Transformers 
designed and built, to un- 
compromising standards. 
Contact Partridge 
immediately for details 
on High Fidelity trans- 
formers for any and 
every application. 


A WIDE RANGE OF 
VEN (ge ean 


TRANSFORMERS 
PARTRIDGE TRANSFORMERS LTD. 


ROEBUCK ROAD, CHESSINGTON, SURREY. 
Telephone: LOWer Hook 4353/4/5 (S.T.D-) 
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WINSTON 


INSTRUMENTS 


DECADE RESISTOR BOXES 
Range: 100 ohms to 111,000 ohms 
Zero Resistance: 0.006 ohms. 
Accuracy: +1%. Maximum curs 
rent: 10’s decade 100mA. 100’s 
decade 35mA..1,000’s decade 10mA. 
Terminals: Screw Type. Dimensions 
(overall): Height 3in. ie cms.). 
Width 8in. (20 cms Depth 
33in. (9.5 cms.). Weight 5 tb. 


(2.3 Kgs.) £13.13.0 


SEMI-DECADE OSCILLATOR 


Frequency range: 10 C.S. to 100 
Ke/s. Calibration accuracy 1% 
Output: sine wave variable from 
0-10 v. peak. Total content of 
harmonics and hum is less than 
1%. Square wave of fixed ampli- 
tude of 10 v. +5% maximum drop 
at 10 cps. is 2%. This rise and 
fall time at 100 Ke/s. is | Micro. 


sec. £39.10.0. 


DECADE CAPACITOR BOXES 


Range: .00! mfd. to 1.11 mfd 
Zero Capacitance: 50 pf. Accuracy 
+5%. Maximum Voltage 750 v 
D.C. Terminals; Screw ‘Type 
Dimensions: (overall): Height 3ins 
(7.5 cms.). Width 8in. (20 cms.) 
Depth 33in. (9.5 cms.). Weigh 
5ib. (2.3, Kgs.). £11.11.0 

Write for full particulars to Dept. W.W 
GOVETT AVE., SHEPPERTON, MIDDX 


Telephone: Walton-on-Thames 26321/ 
Telegrams: WINSTON SHEPPERTO! 
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20 DRAWERS 
132 Compartments 
£3.3.3 


It’s easy to find small components 


in an original @ge-kee> cabinet 


You can see at a glance what you want 

6 drawer sizes with movable dividers 

Stout steel frame will carry heavy loads 

Hang them up, or stack them in units 

Range of 25 different space-saving cabinets 

FOR MODERN AND EFFICIENT STORAGE OF SMALLITEMS 


Write today for free illustrated leaflet 
LT Bath House, 57/58 Holborn Viaduct 
London, E.C.1. Tel: City 3410 
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Tunable oe 
220 kW 
Pulse 
Magnetron 
7008 


wan y A 
8500-9600 Mc/s , _ H 
we | HHH imi ia 
The EEV 7008 has a typical output powe F rH 
of 220kW at a peak anode current of 27.5A. z am 
It can be operated with pulse lengths from oa5 ae aa 
0.20 to 2.75 sec at a duty cycle of up to 0.0011. rae Laws ECEEEr oI + ae 
oe a Se ma & uty 
Special features include: 9 HY SSSSSS008 08000 ~ aS 
= A minimum of 200kW peak output power over eaae EHEEEEHt Ht i>. rH 
whole frequency range 8 ttt Ht aan 
m Linear tuning characteristics with coarse and fine Saeeeee ime rer EEEE a8 Hse wa aaa Pere 
calibrated dials © THE mo Sy - 
m= Compact tuning mechanism designed for . HEF BI EL ae EEE AEE : im ne 
minimum backlash 6 eee anea - 7 
# No moding o (2e0e Sue en awe L 4 “OEE EE 
m Missed-pulse rate less than 0.2°/, i Ss He PEC a Ho 250 > 
@ High rate of rise of voltage 5 FEE rer er . : a tt — 
m Long-life cathode ae, PERCE ot POWER/FREQUENCY HHH} 900 a 
m Unique heater construction gives greater EERE Tete HH HEHEHE = 
reliability: 3 PEPER rot : TH 150 o 
w High efficiency anode cooling EEE HEHEHE - EEE Be 
. 2A ee AHH HH] too 2 
For full technical data on the EEV 7008 . iae8 Inne aa ican [ec0000000e08 PEt i a 
tunable magnetron and others in the range, please 1 ae - cCh + f- —— ~ ++ ah a 4 50 0 
write or ‘phone Chelmsford 3491, Ex. 262. PEEEECEE EEE EEE EEE EEE EE S20 cS FL x 
9 COOEGEEE CERES eee Hy 9 ual 
8400 8800 9200 9600 


FREQUENCY IN MEGACYCLES PER SECOND 
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ENGLISH ELECTRIC VALVE COMPANY LIMITED 


AGENTS THROUGHOUT THE WORLD | G helmsford, England. Telephone: C. helmsford 349] 


4 


68 WIRELESS WORLD 


TRANSISTORS...? 


by all means 


clipped 
padded 
cooled 


or just ‘planar’ 


JERMYN INDUSTRIES 


U.K. distributors of transistors for International 
* General Electric of New York Ltd now STOCK 
transistors (epoxy and unijunction) and tunnel 


diodes. 


JERMYN INDUSTRIES 
Vestry Estate 

Otford, nr. Sevenoaks, Kent. 
or Telephone: Sevenoaks 56838 


Write to: 


* General Electric Co. of USA is not connected with the British Company of the same name. 


JUNE, 1964 


SISTASI NK 
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Vari-Stat 
THERMOSTATIC 
SOLDERING IRON 


FOR CONTROLLED TEMPERATURE 


Miniature Model 50 watt 


Weight aad ward OZ: 
Heating time .. 20 secs. 


Voltage 
Price 


“Pysh-in” Bit Sizes .. 3/32”, 1/16”, 1/32” 


250 to 12 volts 


. 59]- 


Instrument Model 70 watt 


Weight 4% Oz. 

Heating thes a 

Bit Size 11/64’ dia. 

Voltage -. 250 to 24 volts 79/6 
Price! sire ef «. Mk. I (Micro-switch) 


Mk. II (Magnetic 12/ 
Contact Breaker) me 


Both Models give excellent bit and element 
life since the thermostat completely eliminates 
overheating and controls the reserve heating 
capacity, which makes possible continuous 
soldering without chilling of the bit. 

The consistent temperature makes these irons 
ideal for printed circuit work. 


CARDROSS ENGINEERING €O., LTD. 


Woodyard Road, Dumbarton 
Phone: Dumbarton 2655 


(8ZI§ J12H) NOU! JYNLVINIW 
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TELEPHONES B-P.0. TYPE No. 332, MkII 


£2.12.6 
EACH 


(black without dial) 
Manufactured to Bri- 
tish Post Office Speci- 
fication, complete 
with Junction Box 
and ready for im- 
mediate use. 


All new individually 
cartoned in original 
mannfacturer’s tropical packing. 


Enquiries for large quantites invited. 


FINSBURY TRADING (London) LTD 


12 Stoke Newington High Street, London. N.16. Tel.: CLIssold 7342. 
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AVO REPAIR SERVICE 


Appointed by AVO Limited as main 
distributors and only authorised 
service agent in Northern England 


GUARANTEED REPAIR AND 


CALIBRATION SERVICE WITH 
QUICK TURN ROUND 


NEW INSTRUMENTS IN STOCK 


FARN ELL INSTRUMENTS LTD. 


AVO DEPARTMENT, SANDBECK WAY, WETHERBY, YORKS 
Tel: WETHERBY 2691 /2/3 
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leaders in capacitor development for more than fifty years 


DUBILIER CONDENSER COMPANY (1925) LTD: 
Ducon Works, Victoria Road, North Acton, London. W3. 
ACOrn 8671 (6 lines) 


In temperatures that would bring water to the boil, 
or freeze mercury in its tracks, Dubilier Nitrogol 
paper dielectric capacitors still go on displaying 
their superior characteristics. 

Nitrogols pack selected kraft tissue, pure 
aluminium foil, and the finest high-dielectric 
impregnant plus 20 years of continuous 
development into a hermetically sealed nutshell, 
Today's Nitrogols are-made in a wide range of 


Q E—_——- ratings designed to meet the most arduous 

: conditions, including the highest performance 

classification in government specifications. | 
If.you'd like the facts in full, simply ring us and ~ 
say the magic word—Nitrogol. We'll do the rest. 


WHAT WE KNOW ABOUT 


WIDE TEMPERATURE 
RANGE CAPACITORS 


WOULD STRETCH FROM | 
HERE T0 HERE... BUT IT ALL GOES INTO A NITROGOL ! 


el | 


IEA EXHIBITION, MAY 25-30 
STAND G25, GRAND HALL 
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NS 


Most portable 
models are also 
available in rack- 
mounted form. Ask 
for details. 


¥ SHES 
VERRIER 


D55A Double-beam 
oscilloscope with 
-trigger delay, for 
advanced laboratory 
applications and 
computer industry. £275. 


Portable, reliable, low-cost ; 
oscilloscopes by Telequipment Soe 


Telequipment produce a wide range of Serviscopes* and portable labor- industrial and 
atory oscilloscopes to enable you to choose exactly the instrument you educaldnal Use. £39. 
require for any particular purpose. For example, the Serviscope type 832A, 
illustrated above, is still the most popular small portable measuring oscillo- 
scope in use today. 

CRT: 3” flat-faced PDA operating at 3:5kV. Mounted at an easy viewing 
angle. 

AMPLIFIER: DC—10Mc/s at 1oomV/cm (—3dB approx): DC—1Mc/s at 
1omV/cm (—3dB approx). 

INPUT ATTENUATOR: Calibrated direct reading in volts/cm, from 1omV/cm to 
50V/cm. AC or DC input. 


TIME BASE: Calibrated, with 18 pre-set sweep speeds from 1p1 sec/cm—}4 
sec/cm. Variable control for intermediate speeds. 


TRIGGERING: Automatic or selective. TV and HF sync. positions. ; 

S43A Single-beam 
DIMENSIONS: 133” x 8” x 64”. WEIGHT: 16 lbs. PRICE: £72. wide band 
Askfor our Short Form Catalogue, or for full details of individual instruments. laboratory = 
% Serviscope is a registered trade mark of IEA STAND GI109 Shara ne y 


Telequipment Limited, 3138 Chase Road, Southgate, London, N.14. Fox Lane 1166 amplifiers. £92 with 
general purpose 
amplifier. 
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BA115-MULLARD SILICON DIODE 


limits the visibility of white 
spot interference 


NEWLY-INTRODUCED DIODE—the Mullard ¢old- 
bonded silicon diode type BA115—will be encountered as 
an interference limiter in the latest television receivers. 


Motor car ignition is probably 
the source of some of the most 
annoying television picture inter- 
ference. When the signal trans- 
mission system uses positive modu- 
lation, as do BBC 1 and the ITA, 
any interference pulses can lead to 
a positive going component in the 
output of the video detector, which 
can easily exceed the normal 
signal level corresponding to peak 
white. Spots that are lighter than 


Actual size 


the whitest parts of the picture can 
therefore appear on the screen. 


To reduce this irritating effect, a 
diode limiting circuit is often used 
which ensures that spikes above a 
predetermined level are removed 
before the signal reaches the picture 
tube. In such a circuit, the condi- 
tions imposed on the diode are 
particularly stringent, and _ the 
BAI115 has been designed by 
Mullard to fulfii these special 
requirements: 

@ The maximum permissible reverse 
voltage of the diode must be high to 
withstand the high transient voltage; 
the BA115 is rated at 150V. 

@ The recovery time of the diode must 
be low to ensure a rapid response to the 
interference pulses; the BA115 “has a 
forward recovery time of only 0-3 
microseconds. 


@ The capacitance of the diode must 


be low to minimise its loading effect on | § 


the video amplifier; the signal capaci- 
tance of the BA115 is less than 5pF. 


@ A high reverse impedance at high 
temperatures is essential to minimise 
leakage currents; the leakage current 
of the BA115 is less than 20uA at an 
ambient temperature of 70°C when the 
reverse voltage is 100V. 


The BA115 meets every demand 
made by an interference limiting 
circuit and is therefore making an 
important contribution to improved 
performance in the latest television 
receivers. 


AD 140—MULLARD OUTPUT 


TRANSISTOR 


FOR CAR RADIOS 


N conjunction with a miniature 

driver transistor type OC82DM, 
the Mullard AD140 power tran- 
sistor forms the audio package, 
type LCR2. This alloy-junction out- 
put transistor has a high current 
gain, and possesses good linearity 
and frequency characteristics. 


The package forms a two-stage class 
A audio amplifier capable of deliver- 
ing an output of 3W when driven 
directly from the detector of an all- 
transistor receiver. The sensitivity of 
the amplifier with respect to a 1kQ 
source is typically 25mV for full out- 
put. The LCR2 is thus meeting the 
need for high audio gain in car radios, 
ensuring an excellent standard of per- 
formance while offering an economic 
design. 
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PCF 802 
Line- 
Oscillator 


Triode- 
Pentode 


FOR BBC 2 RECEIVERS 


BBC 2 uses negative vision modula- 
tion, and dual-standard receivers: 
have been produced in readiness for 
this employing line oscillators oper- 
ating on the flywheel principle. The 
Mullard PCF802 triode-pentode was 
designed specifically for this type of 
circuit. 


What’s 


new in the 
hew sets 


In a typical mode of operation, the 
pentode section of the PCF802 will be 
used as a sine-wave oscillator whose 
frequency is controlled by the triode 
section of the valve functioning as a 
reactance valve. The d.c. frequency- 
control signal at the triode grid is 
obtained in a phase-frequency detector 
comparing the incoming synchronising 
pulses with pulses taken from the line 
output stage. 

An attractive feature of this circuit is 
that only one switch is needed to change 
the frequency of the oscillator from that 
required for the 405-line standard— 
10-125kc/s—to that required for the 
625-line standard—15-625kc/s. 

Special attention has been paid in the 
development of the new valve to minimis- ~ 
ing hum and microphonic interference, 
which can be troublesome in this type 
of line-oscillator circuit. Furthermore, 
the amplification factor of the triode 
section of the valve is high, thus making 
the section particularly suitable for 
Operation as a reactance valve. 


I.E.A., R. & D., 
S. & E. 


Playing on the 
Room 
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TO be “with it” and to hold one’s own in the game of “one-upmanship” it 
is necessary to know all the current acronyms and abbreviations and if possible 
to have up one’s sleeve a private collection with which to parry attack (which 
may explain the cryptic title of this month’s comment). 

I.E.A. has now been admitted into the language not only of this country, 
but of the world. It should, of course, be LI.E.A., for the show is inter- 
national, but “I.E.A.” like “Phys. Soc.” is likely to stick. This year the 
exhibition, with approximately 700 firms showing an estimated £22M worth 
of apparatus, is bigger than ever and will attract many overseas buyers, for 
it is now universally recognized as one of the three or four leading electronic 
shows in the world. It is for this reason that we have devoted a considerable 
portion of this issue to a preview for the benefit of those unable to attend. 

R. & D. to some people means something more than Research and Develop- 
ment. It has been current in America for quite some time and is now gaining 
currency in the U.K. While purporting to be a contemporary movement it 
seems to us to be our old friend applied research, and the distinction from 
pure research is the element of material gain which is added to the natural 
curiosity for new knowledge. There is still something unfinished about 
R. & D. which The Times, in choosing a title for its recent exhibition and 
conference at Olympia, has appreciated and remedied by extension to R.D.P. 
(Research, Development, Production). Recognizing the paramount importance 
of productivity, the exhibition showed how the methods of research and 
development should be channelled from the start of any new production to 
take into account the constraints of cost, reliability, ease of servicing, etc. as 
well as fitness for purpose. As a prelude to I.E.A. the R.D.P. exhibition was 
a fitting reminder of the way in which Science and Engineering combine to 
produce a saleable article. 

S. and E, or rather S. or E., has been under discussion recently from another 
angle, namely the general preference shown by students for pure science 
rather than engineering as a course of study and later as a field for research. 
Apparently it is thought that science occupies a higher social status than 
engineering. As a corrective may we suggest that any fool can try something 
and write up the negative result in the jargon. He may even get a Ph.D. for 
it, but it takes a good man to produce work which will survive scrutiny at 
exhibitions like R.D.P. or I.E.A. 


The announcement that the acoustics of the Royal Festival Hall have been 
changed by the introduction of active resonators operating at 3-c/s intervals 
up to 300c/s marks a further encroachment of electronics into the art of 
music making. Every musician—indeed every singer in his bath—knows that 
the room is an extension of his instrument or his vocal cavities. The joy of 
playing a fine violin resides not so much in its tone as in its “free playing” 
quality, which on analysis turns out to be the readiness with which it “ speaks ” 
or responds to the lightest touch of the bow. Stradivari had to achieve this 
by choice of wood and form. One wonders what he might have achieved had 
he been given modern electronic aids. Perhaps he would then have turned 
his attention to loudspeaker diaphragms. More certain is the fact that it is 
easier to play, as well as more pleasant to listen, in a reverberant environment 
than in, say, an echo-free test chamber, where even speech is hampered by a 
sense of claustrophobia (more accurately agoraphobia?). 

Resonant absorbers have long been part of the stock-in-trade of broadcast 
studio designers who can level down the inequalities of the reverberation/ 
frequency characteristic because they can also raise the whole response by 
amplification before broadcasting. But in a concert hall too much absorption 
makes both playing and listening hard work—too much like an open-air 
concert, in fact. 
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HIGH INPUT IMPEDANCE AND 
SENSITIVITY USING TRANSISTORS 


Wireless World 
A.C. MILLIVGCLIMETER 


E have already described, in previous issues, 

an audio signal generator to provide test 

signals and an oscilloscope on which to observe 
the results of passing the signals through a piece of 
equipment under examination. 

Oscilloscopes are all very well, but many measure- 
ments can be made under sine-wave conditions, and 
if one requires to know only, say, the gain or fre- 
quency response of the equipment, then an oscillo- 
scope is unnecessarily complicated. For measure- 
ments such as this, the only requirements are a signal 
generator, which we already have, and an a.c. volt- 
meter. 

To be capable of performing all the measurements 
needed on an audio amplifier or tape recorder, the 
voltmeter must have a high input impedance so that 
the circuit being measured is not appreciably 
shunted, a frequency response up to at least the 
frequency of a tape bias oscillator and a sensitivity 


> 
Fig. 2. High input- 
impedance input 
stage. 


5 pee 


A me . 
Fig. |. Variation of diode cure 
rent with voltage. 
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sufficient to register the output of a microphone or 
pickup. 

The instrument described here adequately fulfils 
these requirements, having an input impedance of 
1M (10 M© on the higher voltage ranges), a fre- 
quency response which is. virtually flat to well over 
100 kc/s and sensitivity of 3mV, full scale. The 
voltage scales are linear and a decibel scale is pro- 
vided for convenience in plotting frequency response 
curves. A calibrating square wave, with a peak 
amplitude of 10mV is available at the front panel 
to take account of any variations in amplifier gain, 
although this facility is not absolutely necessary and 
may be omitted if desired. The instrument costs 
about £12 to make. 


Principle of Operation 


The instrument is of the type known as an “ampli- 
fier-rectifier.” This means that the signal is first 
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AMPLIFIER 


LS spy!’ 
0AZ206 


0-1004A 


METERING CIRCUIT CALIBRATION MULTIVIBRATOR 


Fig. 3. Circuit diagram and (below) list of components of millivoltmeter. 


HI 
INPUT 
Ris 
10M 
Ris 
10k 
te 
C7 
‘tsar COMPOUND EMITTER FOLLOWER 
Capacitors 
1 32pF Electrolytic 
Cy, 250uF oe 
C; 50uF 29 
Cy, A7pF +10% ceramic 
C; 250uF Electrolytic 
Cy; 5uF 5) 
C; 0.0luF 30V Disc Ceramic in parallel with 
5,000pF +10% ceramic 
Cg O..uF 350V 
Cy 8uF Electrolytic 
Cio 50nF 29 
Cy, 100uF » 
Cy. 3-10pF Beehive Trimmer 
Cj, 5000pF --10% ceramic 
Cy, 5000pF a 5 
All electrolytics sub-miniature 15V, Radiospares. 
Resistors 
R; 120kQ +10% W 
Ry 5.6kQ 5 = 
Rs 4700 ¥ uf 
R,g 15kQ + is 
R; 3.9kQ 43 aA 
Rg 2.2kQ of te 
R; 1kQ 5B) Bs) 
Rg 68kQ 5B) » 
Ry 68kQ 5) » 
Rip 5.6kQ 35 cf 
Ry 4.7kQ Bs 35 
Ryo 4.7kQ. > 2” 
Ri 2,.2kQ, ” ” 
Ri 150Q » ” 
R;; lOMQ + 5% 3W ep wa Radiospares 
Rig 10kQ 23 ” » 
Ri; 330kKQ i 10% » 
Rig 47kO 36 . 
Rig 47k ze bs 
Roy 68kQ 2 ae 
Rs; 6802 + 5% +W Hystab 
Roo 20Q » » » 
Ros 2002 By) » 2. 
= Eas 3 = ~ Radiospares 
Rog 430. > > » 
Ro; 11Q ” ”» »” 
Rog 200 »” »” ”» 
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Rog 70 wirewound, 16.8 inches of 36 s.w.g. Eureka 
Rgq 3 wirewound, 7.25 inches of 36 s.w.g. Eureka 
Rgy 1kQ +10% LW 

Rgp 240kKQ + 5% 4W Hystab Radiospares 
Rgg 3.3kQ + 10% 4W 

Rg 100kQ ”» By) 

R3; 100kQ2 =, % 

Rye 3.9kO ” 3” 

Rs, 100 5 in parallel with a resistor approx 


1002 to be chosen on calibra- 
tion 


VR, 502 Preset control—Radiospares 


Semiconductors 


3 x OA81 Diodes 

1 x OAZ 206 Zener Diode 
4 x OC44 Transistors 

1 x ACI107 Transistor 

2 x OC42 Transistors 


Miscellaneous 

qsin thick paxolin sheet 

3in Duralumin or aluminium angle 

16 s.w.g. Aluminium sheet 

Formica for front and rear panels 

1 x Feedthrough bush 

1 x 100nzA Type MR65P Meter available from: 
G. W. Smith & Co. Ltd., 3-39 Lisle Street, London, 
W.C.2. 

Miniature 3-pin socket and plug 

2 x PPI, 6V batteries or equivalent 

4 x Battery connecting clips 

1 x Black terminal : 

1 x Red ne 

Small Turret Tags 

1 x Miniature 2-pole 2-way slide switch 

1 x Makaswitch standard shafting 
assembly 


4 x 1 pole, 12-way Makaswitch wafers Radiospares 
6 X short Makaswitch spacers 
2 <X medium a * 
2 x long » » 
4 Rubber feet 
1 Pointer knob 
265 


3 See Lg i 


| “ 5 a” 13 W 1% n 5 o { ” 
le | 1h6 pees 16 | /2 


Pal 


RY, 


BACK PANEL 


i tae Meier aaa 9 
V2", he, She’, M2", V2", She’, She’, V2" 
be >| a> <—>|<—>|<—> |<—> |< > |< >| 


1 
t 
Oo 


| 
| 
1e) 


<<! 


Nz 


a 
ae 


= 
WE - 


SS 
oo 


| Bee eee 
ae 


PANEL A 
ALL HOLES.3/32 pia, EXCEPT WHERE SHEWN 


ie 


Drilling diagram for component boards, front and rear panels. 


SEE 


V3 , 1933 
a aa 


ta 


"Vg We) 052) Ve 


| 


23/4 DIA. 


5/6 
_FRONT PANEL 


Re EE Ie eee 
PANEL B 


ALL HOLES 3/32 pia. EXCEPT WHERE SHEWN 


Boards are of paxolin and panels of 16 s.w.g. aluminium faced 


with Formica. 


amplified before being applied to the rectifier which 
produces the direct metering current. The other 
type—the “rectifier-amplifier”—has several disad- 
vantages, one of which renders it unsuitable for low- 
level measurements. The diode used to rectify the 
signal requires several hundred millivolts r.m.s. of 
a.c. applied across it before it begins to perform its 
rectifying function. Fig. 1 shows that the current 
through the diode increases very slowly at first, and 
only as the signal vs reaches the dotted line does the 
curve become at all steep and linear. This type of 
voltmeter, therefore, is limited to measurements on 
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signals greater than, say, 150 mV, and consists of the 
diode followed by a directly-coupled amplifier to 
increase the output of the diode sufficiently to 
operate the meter. The rectifier-amplifier type is 
used chiefly for relatively high level measurements 
at frequencies up to 1000 Mc/s or more. 

On the other hand, the amplifier-rectifier type 
must possess an amplifier capable of handling the 
band of frequencies of interest, a problem which also 
imposes limitations of a different nature. The higher 
voltage across the diode gives greater linearity, which 
can be further improved by negative feedback. This 
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Se at Ll ENE RE 2 CO ek type is accordingly mainly used for low-level, rela- 
44 tively low-frequency work, although instruments 
have been designed which will measure 3mV at up 
to 50 Mc/s. 

A point to remember about all instruments using 
moving-coil meters is that they respond to the aver- 
age, or mean, value of the signal voltage. In a sine 
wave this differs from the r.m.s., or effective value 
by a factor of 1.11, but only in a sinusoidal wave. 
Most meters, ours included, are calibrated to read 
r.m.s. values, although responding to the average, 
because r.m.s. voltages are the ones we wish to know. 
This means that if the signal is not sinusoidal, the 
reading will be in error, unless square waves are 
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used, in which case peak, r.m.s. and average values 
are identical. 


Input Stage 


As mentioned previously, an important requirement 
of a millivoltmeter for many applications is that it 
should possess high input impedance. Unlike valves, 
transistors are not ideal voltage amplifiers. They 
are normally considered to be current-operated 
devices with low input resistance. Typically, a con- 
mon-emitter transistor stage has an input resistance 
of about 1.5 kQ, which is completely useless for volt- 
age measurement unless the signal source impedance 
is less than about 70922. To improve the situation, 
an emitter follower can be used to give an input 
impedance of hreRe, where hie is the common- 
emitter current gain, otherwise known as « or f, 
and R,. is the emitter resistor. About 50 kQ-100 kQ 
can be obtained in this way, at the loss of all the 
gain, and even more improvement is obtained by 
a second emitter follower, the two being called a 
Darlington pair, shown in Fig. 2. An additional 
component, C,, provides “ bootstrap” feedback from 
Tr2 emitter to Trl base, with the result that, when 
the base end of R, is driven negative by the signal, 
the remote end is also driven negative by the emitter 
of Tr2 via C,, so that the change of current through 
R, is reduced. R, therefore “looks” greater than 
it is, and is still sufficiently small to allow base 
current for Trl to flow. As any noise voltages 
generated by Trl are amplified and registered by 
the meter, a low-noise type—the AC107—is used. 
The voltage gain of the pair of transistors is very 
close to one and the input resistance is 1 M®. 


Attenuator 


The attenuator is arranged to provide 3mV to the 
main amplifier for full-scale deflection on each range. 
There are eleven ranges, and to frequency-compen- 
sate all eleven would involve more components than 
can reasonably be justified. The attenuator is, there- 
fore, split into two parts. At the input is a 60dB 
(1,000:1) voltage divider which gives two groups of 
ranges — 3 mV to 1 V and 3 V to 300 V. This divi- 
der is compensated by C, and C,, in Fig. 3 and, R,. 
being 10 MQ, serves to increase the input impedance 
on the higher ranges. 

The smaller steps, the individual ranges, are ob- 
tained from a divider in the emitter of Tr5. This 
chain has a total resistance of 1,000 and is low 
enough in value not to need compensation for stray 
capacitance. As each range is +10 dB relative to the 
adjacent ones, odd values of resistor would normally 
have to be used in the chain to obtain the 3.16:1 
steps. In this case, however, preferred values of 
close-tolerance, high-stability resistors were used, and 
a resistor switched in and out at the top of the chain 
by S,- to make up the difference. S,q is merely the 
battery on-off switch. 


Amplifier 


The main amplifier consists of three stages, with 
negative feedback to stabilize the gain and linearize 
the scale. In the absence of feedback, the diode char- 
acteristic would give a scale cramped at the bottom 
end and accuracy would suffer. An unfortunate by- 
product of the negative feedback is that the gain of 
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Inside view of instrument. 


the amplifier is reduced, but as distortion generated in 
the amplifier and metering circuit is reduced by 
roughly the same amount, it is considered worth 
while. We have about 20dB of feedback, which 
means that the gain of the amplifier is reduced 20 dB 
or ten times, and the exact amount is made adjustable 
by VR, to set the gain. The third stage has a little 
frequency compensation applied to it by means of 
the 47 pF capacitor, C, in its bias network. Negative 
feedback is applied via the network from collector to 
base and is reduced at high frequencies. 


Metering 


A half bridge is used as the rectifier, the “ bottom ” 
end being returned to the emitter of Tr2 to provide 
the negative feedback. The meter is protected against 
large accidental overloads by the diode across -it, 
which conducts when a safe voltage is exceeded. 

The meter is also used to check the battery voltage, 
this function being selected by S,. The series resis- 
tor, R,., is chosen to give a convenient scale reading 
with the meter used. With the specified meter, 240 ki) 
gives a full-scale deflection of 20 V. 


Calibration Oscillator 


To make absolutely sure that the gain of the instru- 
ment has not changed, it is always a good thing to 
be able to check it against a stable signal, and we 
therefore provided a calibrating oscillator. It takes 
the form of a conventional collector-coupled astable 
multivibrator, using OC42 switching transistors and 
fed from the 8.2 V stabilized line. The 20mV p.p. 
Square wave produced at the junction of R,, and R,, 


-is equivalent to a 10mV r.m.s. sine wave, so that if 
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Fig. 4. Specimen meter dial shown actual size. 


the “CAL” terminal is connected to the “HI” ter- 
minal when S, is switched to 10 mV, the “set gain” 
control, VR,, can be adjusted to give full scale deflec- 
tion and the gain is set. 


Construction 


The drawings should be self-explanatory, it only 
being necessary to remark (readers’ letters in mind) 
that the circuit is entirely suitable for adaptation to 
printed circuitry. We have used our familiar tag- 
board method because we think it has the same 
advantages as printed boards, and is considerably 
less messy for the home constructor. The front panel 
can be lettered with Letraset (from drawing-office 
suppliers) by UNO stencil, or simply drawn by hand. 
A good method of finishing the metal cover is to put 
some light oil on it and rub it with steel wool, keep- 
ing the strokes in one direction. The result is a 
pleasant satin effect, and a coat of clear varnish pro- 
tects it from finger marks. 


Calibration 


Three scales are used. The two voltage scales are 
calibrated 0-10 and 0-3.16, the ratio between them 
being —10 dB. The decibel scale is calibrated from 
—10 to +2dB relative to 1mW in 6002, which 
corresponds to 0.775V. 

To calibrate the three scales, it is only necessary 
to obtain full-scale deflection on the “10” scale. A 


TABLE 1 

cc 3 >? coy? «3 9? cy >? 
0.1 0.32 1.7 5.38 
0.2 0.63 1.8 5.69 
0.3 0.95 1.9 6.01 
0.4 1.26 2.0 6.32 
0.5 1.58 Dek 6.64 
0.6 1.90 22 6.96 
0.7 22k 2.3 Sedil 
0.8 2253 2.4 7.59 
0.9 2.85 2.5 7.91 
1.0 3.16 2.6 8.22 
1.1 3.48 P| 8.54 
1.2 3.80 2.8 8.85 
13 4.11 2.9 9.17 
1.4 4.43 - 3.0 9.49 
15 4.74 3.1 9.80 

1.6 5.06 

TABLE 2 

“dqB” sey? “q@B” ey 
+2 9.75 — 5 4.36 
+ 1 8.69 — 6 3.88 
0 TR(s) — 7 3.46 
— 1 6.90 — 8 3.08 
— 2 6.15 — 9 fe 
— 3 5.48 —10 2.45 

— 4 4.89 
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mains transformer and potentiometer should be set to 
give 1, 10 or 100V, this being measured with an 
ordinary testmeter. Apply this voltage to the milli- 
voltmeter input, set to the appropriate range, and 
adjust RV, to obtain full-scale deflection. The gain 
is now set, and point “10” can be marked. The 
“10” scale should now be divided into equal divi- 
sions as in Fig. 4. The “3” and “dB” scales can 
be transferred from the “10” scale by means of 
Table 1 and Table 2. It is helpful if the three scales 
are marked in colours corresponding to the legend ~ 
on the front panel. 

R,,, the top arm of the multivibrator output 
divider, should be selected to give full-scale deflec- 
tion when the “CAL” terminal is connected to 
the “HI” input, with the switch set to 10mV. 

The trimmer, C,, on the input attenuator must be 
set up to give a level response up to 200 kc/s. For 
this purpose, access to an oscillator is required, the 
reading at frequencies oyer about 10 kc/s being made 
equal to those at low frequency by means of the 
trimmer. : 


SPECIFICATION 
Volt ranges 


3mV, 10mV, 30mV, 100mV, 300mV, 1V, 3V, 10V, 
30V, 100V, 300V, f.s.d. 
Decibel ranges —60 to 


50, —10 to +2 on scale. 
Accuracy 
+5°%, of reading. 
Response 
-+-0.5dB from 20c/s to 200kc/s. 
+3dB from 10c/s to 450kc/s. 
Input Impedance 


1MQ+60pF at 3mV f.s.d. 

1MQ+40pF at 10mV f.s.d. 

1MQ+35pF at 30, 100, 300mV and 1V f.s.d. 
10MQ-+18pF at greater than 3V f.s.d. 


Noise level 
40uV referred to input with input shorted. 
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BASIC METHODS OF 


MEASUREMENT AND THE 


COMPARATIVE MERITS OF 


THE SYSTEMS 


intermodulation 


HE primary purpose of a distortion measure- 

ment is to assess the ability of an amplifier 

or other equipment to handle a signal. This 
statement may seem obvious but, what is not so 
obvious is that the method used should be adequate 
to provide a useful answer; useful in predicting 
performance under operational conditions or useful 
in indicating what steps should be taken to improve 
the performance. Two basic methods of distortion 
measurement are commonly used, viz., (i) single- 
signal harmonic distortion measurement and (ii) two- 
signal intermodulation distortion measurement. 


Single-signal Method 


This is the simplest method but it has an inherent 
difficulty in that a signal having a very low distortion 
content is a prime necessity. With modern test 
gear this is not insuperable but, if measurements of 
better than 0.1% distortion are to be made with 
any accuracy, it is generally necessary to use filters 
to “‘ clean ” the wave form. 

Given a pure signal, there are two methods of 
measuring harmonic distortion. The first and simplest 
is to use a distortion factor meter (Fig. 1). This 
consists essentially of a tunable rejection filter 
followed by a voltmeter. Its mode of operation is 
as follows:—First the signal + distortion is measured. 
The stop filter is then switched into circuit and tuned 
so as to reject the fundamental. The residual signal 
which will consist of noise and harmonic com- 

\ 

Fig. |. Method of measuring harmonic distortion using a 
distortion factor meter. 
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Distortion Measurement 


By D. E. O’N. WADDINGTON®, a.M™.1.£.R.E. 


ponents is then measured by the voltmeter. This 
measurement is then related to the first to give the 
percentage harmonic distortion. The main dis- 
advantage of this method of measurement is that the 
distortion is measured as a single composite signal 
there being no differentiation between harmonic 
components. This defect may be overcome, however, 
by observing the residual signals on an oscilloscope 
when it is possible to assess their composition. 

More precise harmonic distortion measurements 
may be made by using a wave analyser to measure 
the individual harmonic components. The percentage 
harmonic distortion may be then calculated from the 
formula:— 

RQ 2 2 
V/E, + E, Pris Pirie ais y 100 
E, 

when E, is the amplitude of the fundamental com- 
ponent and E,, E,, etc. are the amplitudes of the 
harmonic components. 


Two-signal Methods 


There are two standard methods for making two-signal 
measurements, C.C.I.F.  ) and S.M.P.T.E.(), 
These methods frequently give widely differing 
results but each is very useful in its own field and it is 
often revealing to use both methods when assessing 
an equipment. The main advantage of two-signal 
methods is that there is no necessity for extreme 
purity of the test signals. A further advantage is that 
it more nearly simulates operating conditions. 


C.C.1LF. In this system, two signals (“P” and 
“Q”) of equal amplitude but with a relatively 
small frequency difference are applied simultaneously 
to the equipment under test via a suitable combining 
network (Fig. 2). The resultant output is monitored 
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Fig. 3. In the S.M.P.T.E. system of measurement, the low- 
frequency signal has an amplitude four times that of the high- 
frequency signal. 


by the peak-reading voltmeter M1 and then fed 
through a low-pass filter which rejects ““P” and ““Q”’. 
The even order inter-modulation products P—Q, 
2(P —Q), 3(P —Q), etc. are passed by the filter and 
measured by the meter M2. The percentage inter- 
modulation distortion is then given by the formula:— 

Intermodulation product amplitude 

a ———— ae — x 100 

Vp + Vo 

This method of measurement does not give any 
indication of the odd order intermodulation products 
(2P —Q), (3P —2Q), etc. These may best be measured 
by means of a wave analyser. 

The most useful region of application for this 
system is at the upper end of the pass band of an 
amplifier where the frequency response is beginning 
to fall off. Here simple harmonic analysis tends to 
give erroneous results. The important precaution to 
observe in using this system is that the difference 
frequency chosen should be within the pass band of 
the equipment under test. 


S.M.P.T.E. This system uses a high-frequency 
signal “ P ” and a low-frequency signal “‘ Q ”, which 
has an amplitude four times that of ““P”. These 
signals are combined in a suitable hybrid network and 
applied to the equipment under test (Fig. 3). The out- 
put is fed through a high-pass filter which rejects 
the low-frequency signal “QQ”. The modulated 
high-frequency signal consisting of P (P + Q), 
(P—Q), (P + 2Q), (P—2Q) etc. is then detected 
and fed through a low-pass filter so as to select only 
the modulation products, which are then rectified 
and fed to the meter M2. The amplitude of this signal 
is then measured as a percentage of the high-fre- 
quency signal, thus giving the percentage inter- 
modulation distortion. The main precaution to be 
observed in using this system of measurement is to 
ensure that the low-frequency signal is within the 
pass band of the equipment under test. 

In common with the distortion factor meter this 
instrument gives no indication as to whether the 
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distortion is due to odd or even order components in 
the transfer characteristic. Thus, while these methods 
may be sufficient for production line testing, design 
engineers will find that a wave analyser gives more 
revealing and hence, more useful results. 


Theoretical Considerations 


Many unconsidered claims are made for the advantages 
of intermodulation methods of testing, not the least 
of which is the “ added sensitivity ”. An unthinking 
glance at the power series expansion of the transfer 
characteristic of an amplifier with two signals applied 
simultaneously is the main cause of this (see Appen- 
dix). At first sight the coefficient of the second order 
intermodulation component appears to be double the 
equivalent component for the second harmonic term. 
In point of fact it is, if the amplitudes of the signals 
“P” and “‘Q” are each the same as in the single 
signal case. In order to be fair to the equipment under 
test, however, it is essential to keep the peak-to-peak 
voltage applied the same as it would be with a single 
signal. The necessity for stressing this point is 
underlined by the current practice of quoting an 
amplifier specification in terms of harmonic distor- 
tion at a specific output power with a single signal 
applied, e.g. 10 watts at 0.1% distortion is a typical 
claim for a first-class audio amplifier. This claim 
may generally be substantiated at mid-band with a 
single signal. However, if two equal signals are 
applied and their level adjusted, so that the output 
is 10W, the distortion, both harmonic and inter- 
modulation, is found to have increased considerably 
and the output waveform, viewed on an oscilloscope, 
shows that overloading is taking place. In fact the 
peak-to-peak voltage swing has increased by 41.4%. 
From this it is obvious that any system which is to 
give results directly comparable with those obtained 
by simple harmonic methods must ensure that the 
peak-to-peak voltage is the same so that the same 
portion of the transfer characteristic is explored in 
each case. 

Having this criterion in mind it is now possible 
to assess the relative sensitivities of the simple 
harmonic measurement method and the two inter- 


Table |. Relative sensitivities of harmonic C.C.I.F. and S.M.P.T.E. 


measurements 
Harmonic C.C.1.F. S.M.P.T.E. 
Applied “P’’ amplitude “P’’ amplitude “P” amplitude 
signal 10 units 5 units 2 units 
“Q’’ amplitude | ‘‘Q’’ amplitude 
5 units 8 units 
2nd order sa.P? = 50a, asPOr—s2 Oras as PQ’ 67a, 
term 
3rd order 4a;P? = 250a, | 3P°Q = 93.75 a;| PQ? = 96a, 
term 
4th order | $a,P4 = 1250 a, |g a,P°Q? = 4asPQ? = 512 a, 
term | 234.4 a, 
Proportionate 2 
measurement 
2nd 5 25 8 
3rd 25 | 9.375 48 
4th 125 23.44 256 


— = $————ns 


These results have been simplified so as to indicate clearly the propor- 
tionate sensitivities. A more precise evaluation of the coefficients should 
take the higher order contributions into account®), (i.e., The second 
harmonic term is influenced by all even order terms.and the 3rd harmonic 
by all odd order terms). However the. additions due to these com- 
ponents do not affect the ratio appreciably. 
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modulation methods when using a wave analyser 
(Table i). In each case the coefficient has been 
calculated by substituting suitable amplitude signals 
“P” and “Q” into the expression giving the 
frequency component being measured. These 
coefficients have then been referred to the composite 
signal level which may be applied to the wave 
analyser without introducing appreciable distortion. 
Thus in the case of harmonic distortion and of the 
C.C.I.F. system, the coefficient has been referred to 
10 units. In the S.M.P.T.E. case, the coefficient 
has been referred to 2 units. This is permissible as 
the system used includes a band stop filter tuned 
to the low frequency signal “‘Q”, thus ensuring 
that no intermodulation can take place in the wave 
analyser. From these figures it will be seen that the 
S.M.P.T.E. method is the most sensitive and the 
C.C.I.F. system the least. 


Practical Results 


- Table 1 indicates that the results obtained by the 
three different methods should be directly compar- 
able. A series of tests has been carried out to 
determine how nearly this is true in practice. 

The first amplifier tested was a wide-band tran- 
sistor amplifier in which careful attention had been 
given to the frequency/amplifier characteristic, 
but no emphasis at all placed on the distortion. The 
results are shown in Table’ 2. By multiplying the 
intermodulation distortion results with the ratio 
between the corresponding coefficients given in 
Table 1 to convert the results to those which would 
be obtained by simple harmonic analysis methods, 
it is seen that, within the limits of experimental 
error, Table 1 appears to be correct. 

In view of the good correlation between theory and 
practice in the first test, a series of tests was made on 
an amplifier which was deliberately designed to have 
a poor inherent frequency characteristic similar to 
that of a cheap domestic radio receiver. In order to 
obtain reasonable results, the signal level was kept 
well below the overload point. The results of the 
tests are shown in Table 3. It is immediately 
apparent from these that the simple correlation 
between the three test methods no longer holds. 
Both intermodulation methods show more even- 
order distortion and less odd-order than would be 
expected. To a large extent this may be accounted 
for by recognising the fact that the frequency charac- 
teristic is non-linear and that therefore the coefficients 
a, a) etc. are frequency dependent. However, a full 
mathematical analysis to show that this is the case 
is both complex and tedious. 

In an attempt to improve the distortion charac- 
teristic, 26dB of negative feedback was applied to the 
amplifier. The result was a reduction in both the 
harmonic distortion and even-order intermodulation 
products. The odd-order products increased so that 
they were in fact worse with feed-back than without. 

In the hope that the readings taken in the last set 
of tests are peculiar to poor quality amplifiers, a 
proprietary 10W amplifier with a 0.1% distortion 
claim was tested. The results-are shown in Table 4. 
It will be seen from these results that again there is 
no correlation at all between the measured results 
and the coefficients given in Table 1. 

The study of the results obtained in the three 
series of measurements indicates that there is no 
simple rule for making distortion measurements. 
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Table 2. Measurements on a “‘flat’’ amplifier using the three 
methods 
Harmonic Fundamental 2nd 3rd 4th 
_method freq. harmonic harmonic harmonic 
Pe | ke/s 0.3% 0.1% 0.005% 
10 kc/s 0.25% 0.1% 0.005% 
S.M.P.T.E. is ae 


P =0.2V at 10 kc/s | 2nd order term at 9 kc/s 


5 
= 0.49% x 2 = 0.31% 
3rd:-order term at 8 kc/s 
= 0.18% x 3 = 0.094%, 
4th order term at 7 kc/s 
125 


= 0.12% x 352 = 0.0058% 


Q = 0.8V at | kc/s 


C.C.1.F. 

P =0.5V at 10 ke/s | 2nd order term at | ke/s 
5 

= 0.14% x a5 = 0.28% 
3rd order term at 8 ke/s 
25 

= 0.035% x———= 
70 O37, 


4th order term at 9 ke/s 
= too small to measure. 


Q=0.5V at 9 ke/s 


Table 3. Measurements on a poor quality amplifier 


Fundamental | 2nd harmonic! 3rd harmonic | 4th harmonic 


Harmonic method 


60 c/s 0.72% 0.65°, 0.05% 
1 ke/s 0.45 0.08°, <0.01% 
10 ke/s 7% OL os <0.01% 
S.M2Pi1.E: | 2nd order term| 3rd order term! 4th order term 
60 c/s+1 ke/s DSO, 0.05% 0.005% 
60 c/s+10 ke/s 9.5% 0.1% 0.006% 
| ke/s+ 10 ke/s | 4% 0.025% 0.005% 
Clee | 
1.1 ke/s+900 c/s (eee 0.012% 0.009% 
10.5 ke/s+9.5 ke/s 6.5% 0.01% 0.01% 
eee 
Table 4. Measurements on a ‘' quality ” amplifier 
S 7 ic | 
Fundamental 2nd harmonic| 3rd harmonic | 4th harmonic | 
Harmonic method | | 
60 c/s 0.4% Ose 0.1% 
! ke/s 0.1% 0.25% 0.04%, 
10 ke/s 0.45% 0.62%, 0.08% 
 SaL ie er beh ec 2nd order term| 3rd order cecm} 4th order term 
60c/s + I ke/s OsFS5 0.45% 0.02% 
60c/s + 10ke/s | 0.25% 0.62%, 0.005% 
(ener He 
1.1 ke/s+-900 c/s 0.03% 02285 — 
10.5 ke/s+ 9.5 kc/s 0.07% 0.12% — 


Each case must be treated individually on its merits 
and one or more test methods applied. Simple 
harmonic measurements suffice in most cases but 
where a measurement is to be made either of 
extremely low distortion (e.g. less than 0.03%) or 
at the upper frequency limit of an amplifier, inter- 
modulation methods are invaluable. The general 
rules for intermodulation measurement are:— 

1. The peak-to-peak input voltage should be the 
same as that used for simple harmonic measurement. 

2. All the frequencies involved in the measurement 
should be within the pass band of the equipment 
under test, e.g. there would be no point in measuring 
the intermodulation introduced by a tweeter loud- 
speaker using a signal of 60 c/s for the 1.f. signal in an 
S.M.P.T.E. test. 

3. The test signals should be combined in such a 
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AUDIO 
OSCILLATOR: 
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HYBRID 
NETWORK 
AUDIO 
OSCILLATOR 
Q” 


Fig. 4. 
analyser. 


GeEQUIPMENT 
UNDER TEST? 
ld. 


°  ltwin-ty WAVE 
»__| FILTER ANALYSER 


Intermodulation test arrangement using a wave 


manner that there is negligible inherent inter- 
modulation. 

4. If at all possible, one or both of the test signals 
should be excluded from active portions of the 
measuring equipment. 


Test Equipment 


The test arrangement used is shown in Fig. 4. As 
there is no need for extreme purity of the output 
from the signal generators “P” and “ Q”, any 
suitable audio oscillators may be used, provided a 
simple resistive hybrid network is employed to 
combine the two signals. However, in the experi- 
ments described two Marconi Instruments audio 
frequency signal sources Type TF 2000 were used. 
With these oscillators the isolation within the intru- 
ments is sufficient to permit the outputs to be con- 
nected in parallel without introducing any measur- 
able intermodulation. Thus it was possible to dispense 
with the hybrid network. The band stop filter was a 
simple RC twin-T network designed to have maxi- 
mum rejection at 60 c/s which was the low frequency 
used in all the S.M.P.T.E. measurements. The 
wave analyser was a Marconi Instruments [ype 
TE 2330. The selectivity of this instrument is such 
as to permit reasonably accurate measurements of 
0.03% 60 c/s side bands, thus making these tests 
possible. 


APPENDIX 


Vv out — a,V = Ib ayV? + a3V3 rag Sate) | SUMO a nv® 


V out = Fah? + Bast... eevee: 
+(ajP+ fagP? 2... )cos pt (FUNDAMENTAL) 
+-(4aoP2-+ 4a,P* ....)cos 2pt (2nd HARMONIC) 
(fagP?:.. cena e ee Jcos 3pt (3rd HARMONIC 
AS (FagP*, Wilg scwin cos 4pt (4th HARMONIC) 


If two signals V,; = (Psin pt + Qsin gt) are applied, _ 
the expression may be expanded as follows:— eal 
V ou=$a2P? + $asQ?+ bayP* + fayQt+ dagP2Q* 


+ (a,P+ 3a;P? + ga,PQ?+ .)cos pt 
+(a,Q+3a,Q3+ 3a3P?Q+ __ ,.)cos gt 
+(4aoP2+ 4a,P4+ fa,P2Q? ....)cos 2pt 
+ (fa,Q?-+$a,P*+ fagP?Q? ....)eos 2gt 
ag Pe ie cn. 6 ieee eae \eos 3pt - 
ae OL TN OL a rienmo nag WRG tt )cos 3qt 
SU Leman ery Mpc rk) )cos 4pt 
+t (Fas Q® inca oaist-eele meena Jeos 4gt 


+(asPQ + Sa4P?Q+ fagPQ? ....)cos (p+gye (s): 


+ (apPQ + 3a4P?Q + $a4PQ? ....)cos (p—g)t_ (©) (s) 
- (GasPeQ i? Sia wees aie eee )cos (2p+-q)t (c) 
4h (BagP2Q yes chat Gera ies pane )cos (2p—gq)t (c) 
os (fa3PQ* Seep "ae Joos (p+ 2q)t (s) 
+(fagPQ? eee eee eee eee )cos (p—2gq)t (s) 
4 GaghtQe ee Aig a eae ee Jeos 2(p+qgt 

+ (BagP?Q? oe ee eee ee eee tee )cos 2(p—g)t (c) 
= (fa, P3Q nes ei icles Lao aeoe \eos (3p-+q)t 
(ha PSO): 2s ee sere atioeee Jeos 3p—qQ)t 
+(hagPQ? ween g eee nee’ Yeos (p+ 3q)t (s) 
eho POP rss hs win anetatenete serene )cos (p—34q)t (s) 


(s)= Component measured by S.M.P.T-.E. system. 
(c)=Component measured by C.C.I.F. system. 
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RADIO TRADERS’ CONFERENCE 


TOPICS discussed at this year’s annual conference of 
the Radio and Television Retailers’ Association ranged 
from the pros and cons of resale price maintenance to 
the technical problems of expanding the B.B.C.’s tele- 
vision services. 

In a talk on the B.B.C.’s new television programme, 
Mr. Leonard Miall, the assistant controller of television 
programme services, spoke on the problems of creating 
BBC-2.: To give some indication of the size of the task, 
Mr. Miall said the B.B.C. had to recruit and train 
1,200 people for engineering duties. Re-equipping the 
studios and o.b. units was another major task and to 
date 91 extra television cameras and 500 television 
monitors have been installed for the new programme. 
Mr. L. W. Turner, head of the B.B.C.’s engineering 
information department, assisted Mr. Miall in answering 
delegates’ questions, one of which was “When will 
Devon and Cornwall get colour television? ”! 

Mr. Miall said the postponement of colour television 
to 1967 has been a disappointment to the Corporation, 
especially when countries like Japan already have three 
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colour services. However, the B.B.C. expected to be able 
to provide viewers in the present BBC-2 service area 
with colour during 1967 and, in other areas, colour tele- 
vision will arrive with the extension of BBC-2. 

The fact that wired television relay systems are be- 
coming popular and threaten the livelihood of .dealers 
in areas where these systems are planned or are already’ 
in operation was among several interesting points raised 
at the conference. Mr. Michael Keegan, the Associa- 
tion’s director, said that, with one exception, all the 
recent new town projects have accepted systems from 
the relay companies. The only solution he had to offer 
was that dealers should inform their local authorities that 
communal aerial systems are available and are equally 
competitive. After all, with the communal aerial system 
the viewer does have the opportunity of choosing any 
brand of receiver. 4 

Sir Ian Orr-Ewing, M.P., was a guest speaker in 
the R.P.M. debate. After answering many varied ques- 
tions Sir Ian said that he was confident that honest 
traders have nothing to fear from the R.P.M. Bill. 
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tune... set level... select AM or FM 


for instant direct reading of Modulation Depth or Deviation 


Throughout its extensive 
measuring range, the 
Airmec Modulation Meter 
Type 210 has the sensitivity 
to handle low signal input 
levels. It will accurately 
measure AM inputs 

from 7mV to 700mV, 

and FM inputs from 7mV 
to 10V. 


Monitor outputs of both 
LF and IF are available at 
front panel terminals. 
The IF output is at 750 
k/cs, and allows the 
modulation envelope of 
the input signal to 

be observed on an 
oscilloscope. 


Limiting action is so 
effective that spurious 
frequency modulations 
on AM signals can be 
measured. Changes of 
mean carrier level when 
amplitude modulation is 
applied can also be 
measured to an accuracy 
of better than + 1% 


Airmec Modulation Meter Type 210 


9W W—100 FOR FURTHER DETAILS. 


Airmec io: peak performance consistently 


LABORATORY INSTRUMENTS DIVISION— 
High Speed Counters, Signal Generators, Oscilloscopes, Wave Analysers, 
Phase Meters, Ohmmeters, Valve Voltmeters etc. 

AIRMEC LIMITED - HIGH WYCOMBE - BUCKS - ENGLAND 
TELEPHONE; HIGH WYCOMBE 2501 (10 LINES) 


AP281 
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Marconi Self-Tuning H.F System 
—the first in the world to be station 


planned from input to output 


saves 89% 
floor space 


Transmitters can be mounted side by 
side and back to back or against a 
wall; built-in cooling fan; no external 
air-ducts. These features lead to 
smaller, simpler, cheaper buildings 
or more services in existing buildings. 


simplicity 

R.F circuits have only three tuning 
controls and two range switches. 
Final valve can be replaced in 30 
seconds. Miniature circuit breakers 
(used instead of fuses throughout) 
can be reset instantly. All sub- 
assemblies are easily tested because 
they are electrically complete units. 


breakthrough 


MST 72kW transmitter 
H1100 series 


An hf linear amplifier transmitter for high-grade telecommunications. 
Frequency range: H1100 and H1101, 4—27.5 Mc/s 
H1102 and H1103, 2—27.5 Mc/s 
Output power: 7—8 kW p.e.p, 5—6 kW c.w. 
The H1100 series meets all CCIR Recommendations. 


rugged 
reliability 


Stainless steel shafts in ball-bearings 
in rigid machined castings; stainless 
steel spur gears meshing with silicon 
bronze; heavy r.f coil contacts with 
high contact pressure—some exam- 
ples of design features giving long 
term endurance and_ operational 
reliability. Specified performance 
achieved with ample margins. 


self-tuning 


Types H1101 and H1103, used with 
MST drive equipment, give one-man 
control of an entire transmitting 
station and continuous automatic 
aerial loading. 


MANUAL TUNING 

Manually tuned versions, types H1100 
and H1102, are available which, when 
fitted with built-in drive units, become 
entirely self-contained transmitters for 
four spot frequencies and all types of 
modulation. 

Manual tuning takes less than 60 
seconds. 


Marconi telecommunications systems 


The Marconi Company Limited, Communications Division, Chelmsford, Essex, England LTD/H50 
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DOMESTIC RECEIVERS AND TAPE RECORDERS 


LTHOUGH it is barely eight months since we 
last reported on developments in the west 
German radio industry the visit to last month’s 

Hanover Fair was well worth while. Traditionally, 
the Fair marks the opening of the new season’s sales 
campaigns, and most receiver manufacturers had 
on show their completed range of 1964/65 sets. New 
trends were to be seen in television, radio and tape 
recording, not only in styling but also in technical 
details. 

Television:—The sales departments of most firms 
are making capital out of the increasing use of tran- 
sistors in German sets today. Some have as many 
as 14 and few less than 5 in the front-end tuners 
and i.f. amplifiers. It is suggested that reliability is 
increased by as many times as there are transistors. 
However that may be, some of the associated cir- 
cuits, particularly in the if. stages, are extremely 
interesting. Both Grundig and Imperial now use 
etched foil if. stages with unscreened printed flat 
spiral coils tuned, in the case of Imperial, by con- 
ventional screwed cylindrical ferrite cores, but in the 
Grundig sets by ferrite discs. The advantage of 
these is that it is possible to find only one maximum 
setting. The printed circuit board is a plug-in unit 
with edgewise contacts along the lower side. 

In Graetz sets the line output stage is mounted 
on a plug-in printed board. A four-stage all-tran- 
sistor if. amplifier is favoured by Graetz with two 
gain-controlled AF181s followed by two AF121s. 
All transistors are plug-in and easily replaceable 
and the wide-band coupling transformers are. 
unusual in form, being toroidal-wound on ferrite 
cylinders. 

Single-knob tuning for both v.h.f. and u.h.f. with 
a continuous long scale and automatic waverange 
switching is a feature of the new Normende sets 
and in the capacitance-touch motor-controlled 
version (“Tippomatic”) transistors are now used 
in the control circuits. 

Blaupunkt, who came out with a long horizontal 
cabinet styling at the Berlin Show last autumn have 


> 
Printed i.f. amp- 
lifier (including 


coils) in the T400 
series Grundig 
television re- 
ceivers. The loops 
marked I! and 12 
are for neut- 
ralizing. 
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AT HANOVER FAIR 


carried the process a _ stage further in their 
“Bayreuth” television- stereo-radio-gramophone by 
providing an end compartment into which the tele- 
vision tube can be folded down and out of sight. 
A hinged flap gives a smooth table top to the stereo 
cabinet, outside viewing hours. 

Radio:—Although medium-priced table-mode] 
sound broadcast receivers are still to be found in 
makers’ ranges they are rapidly giving place to the 
general-purpose transistor portable which can be 
used as.a home receiver and for picnics. Perfor- 
mance is being improved in two respects—quality 
of reproduction, and sensitivity. The Koérting Type 
25 064 for example has an unusually large loud- 
speaker and with 1.5W output stage gives 
“ Konzert” performance. In this set there are 
parallel two-bar ferrite aerials in addition to a teles- 
copic aerial for v.h.f. and press-button a.f.c. for final 
tuning when a station has been found. The Philips 
“Nicolette” has also been given a larger loud- 
speaker and the Normende “Globetrotter,” Saba 
“Transeuropa Automatic” and Telefunken “Bajazzo 
TS” share in setting the trend not only in improved 
radio and audio performance, but in the rectilinear 
styling in black and chromium. 

Stereo broadcasting is having a little more success 
in Germany than in the U.K. and several of the 
Lander broadcasting organizations are putting out 
regular if limited test transmissions. All leading 
manufacturers now market stereo adapters, and the 
aerial manufacturers have not been slow in produc- 
ing the higher-gain Band II aerials which can also 
discriminate against possible multi-path propaga- 
tion troubles. 

Tape Recorders:—A combined record player and 
medium-wave broadcast receiver little bigger than 
the normal car radio has been produced by Saba 
and is known as the “Sabamobil.” When reception 
is noisy or the programme not to his taste the car 
driver can, single-handed, slip in a tape cassette and 
enjoy a programme of his own choice. Saba are 


producing their own recordings through the firm of 
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A Grundig Type EN3 ‘“‘elec- 
tronic notebook’’ measures 
54x 2k Idin. 


A Toroidal ferrite-cored transformers 
are used in Graetz wide-band tele- 
vision i.f. amplifiers. 


ABlaupunkt ‘‘Bayreuth’’ television-stereo- 
radio-gramophone. The c.r.t. display 
folds back into a horizontal position when 
not required. 


A Telefunken ‘‘Bajazzo TS’’ portable 
is designed for ease of servicing. 


K6érting Type 25 064 
transistor portable 
with 1.5W output 
stage, 


A Paper masks are provided for locating test 
points in Graetz printed circuit receivers 
(in this case the ‘‘Super Page’’). 


< 

Philips 3300 tape re- 
corder in special 
mounting for car use. 


> 


‘“Sabamobil’’ com- 
bined medium-wave 
car radio and tape 
record player. 
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un Bi-directional high-gain aerial (UKA Stereo 
33) for Band II by Fuba. 


A Equipment by Grundig for talking along a light beam 


Ariolo and the tapes on 7-cm spools are 170 metres 
in length and_have four tracks giving a total playing 
time of 2 hours per cassette at a tape speed of 9.5 
cm/sec (33in/sec). Power output into the built-in 
loudspeaker is 3 watts, but 10 watts is available for 
use with an extension loudspeaker. 

Philips, also, were featuring their Type 3300 
pocket tape recorder in a special mounting for 
motorists which enables them to pull out or retract, 
with a lever action, a tray under the dashboard. The 
driver can record verbal notes or dictate letters as 
well as playing back recordings of his choice. 

Most compact of all is the new Grundig “ Elec- 
tronic Notebook” (Type EN3) which is a complete 
battery-operated recorder (with playback) measur- 
ing 53in X 24 X 14 and weighing only 1330z. The 
moving coil microphone serves also as a playback 
loudspeaker. Playing time is about 45 minutes and 
erasure is by permanent magnet; there is no hf. 
bias. The 44 volt batteries last about 15 hours. 

Also remarkably compact for its type is the new 
automatic telephone answering machine developed 
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A Siemens high-gain Band II aerial, Type SAA 164. 


A Telefunken Type RAT 740 analogue computer. 


by Graetz. Measuring only 7in X 34 X 10hin it 


gives a preliminary announcement of 12 seconds 
and then permits the caller a 30 second message. 

Styling in tape recorders, like that of portables is 
acquiring the “technical look” i.e. the appearance 
of a measuring instrument rather than a piece of 
weekend luggage. Notable examples are the Tele- 
funken “100” series and the Uher “4000 Report-S.” 

In conclusion we have space to mention two eye- 
catching electronic demonstrations. 

One is-the Grundig light-beam communication 
system in which a light bulb is modulated directly 
by a.f. between 300 and 2800 c/s and the received 
signal is converted by a photodiode and amplified. 

The other is the Telefunken RAT 740 analogue 
computer which was demonstrated in process of 
solving a problem in the springing of an automobile. 
To show that the capacity of the machine was not 
overtaxed by this exercise, the remaining functions 
were used to draw-in on the face of the c.r.t. the 
outline of a Volkswagen, which duly responded to 
simulated road shocks. 
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L.E.A. EXHIBITION GUIDE 


\ HE fifth in the series of Instruments, Electronics country. However, in the following pages we have 

‘| & Automation Exhibitions opens at Olympia, endeavoured to give readers a brief preview of the 
London, on May 25th for six days. Sponsored exhibition compiled from information which manu- . 

by five industrial associations* it will be by far the facturers were invited to send. Not all exhibitors 

largest in the series and has attracted well over 600 responded to the invitation and some who did were 


firms, about a fifth-of them from overseas. showing equipment on the fringe of W.W. interests. 
The interests of the exhibitors are very diverse— Many of the exhibitors listed below are sharing 


from raw materials to elaborate automation systems _ stands. It has been necessary, therefore, to group 
—and the large majority of them produce equipment them together stand-by-stand. To facilitate the 
which falls within the purview of Wireless World. finding of references in this preview we have in- 

It will be obvious, therefore, that it is impossible cluded in the list of exhibitors the name, in square 
to deal adequately in a few pages with so vast a brackets, under which the report on the stand is 
display of products many of which are being seen listed. Where we have thought it might be useful 


for the first time at a public exhibition in this we have appended a number for use on the reply 
card by professional readers requiring further 


BO ae a alia t Me cere? (A benciationy -Basiae information on manufacturers’ exhibits. We hope to 
itis ectrica ie anufacturers’ Association, Britis : a ‘ - 
Industrial Measuring & Control Apparatus Manufacturers’ Asso- publish a further report in the next issue after 


ciation, Electronic Engineering Association, Radio & Electronic members of Wireless World staff have visited the 
Component Manufacturers’ Federation and _ the Scientific : 


Instrument Manufacturers’ Association. stands. — 


LIST OF EXHIBITORS 


Exhibitor Stand No. Exhibitor Stand No. Exhibitor Stand No. Exhibitor - Stand No. 
Ad Sothalays OX consin cocks eee E259 Baird-Atomic [Wood] ... GI3l Censor Patent [Joseph Deuta-Werke ..............- E513 
PRUNE cg ba ceeeckicnan siesta a G78 Bakehite sacisc-ventewin gssene E521 Electronics] ........-...-+- N402 Devar Controls [Elliott] 
A.E.P.-International ...... N431 Baldwin Inst. Co. [Eliout] Central Dynamics [A.E.P.] N43] £255 & G50 
AN RRS phavereptisitonas Sa eins N169 E255 & G50 Chatillon & Sons Inc....... N438 Devices Sales..............5... G96 
AMR oe Se clase bins G396 Balzers High Vacuum ...... N403 Ciba (ACR eeace eee E293 Digital Equipment Corp. G398 
A.P.T. Electronic Indus. ... G385 Barden:Gorp.. So cssscesene E272 Clare, C.P. [Elliott] E255 & GSO Digital Measurements...... E562 
ACHES 9 Gwccbaceisns diners Barr: &'Stroud © .2.......06 £536 Clarke, H. & Co............. G90. Diodes Inez. Jacisciwcee 
Accles & Pollock ............ BAY OOO: Hiei sed heteenes E508 Cobham, Alan, Engineering G99 Dobbie Mclinnes.... a 
Ad WGriema oo... 04060002 0ns ves Bay State Electronics Cohu Electronics [Solar- : Drayton Controls.... nee 
A) eet Pie tousoneeer FAGESPI er cress ba eis, N431 trond hee ee te G77 Du Pont. Co...) s.cencseuaeee 
Advance Electronics Beckman Instruments ...... G47 Cole, R. H., Electronic... N409 Dubilier Condenser Co.... G25 
Advanced Products Co. ... GI2 Bento eae doe cde G22A Colliery Guardian Co..%... G382 Diirrwachter - Doduco - 
Air Control Installations .... E292 Belclere Co. 2.2... .e ceases G375 Colvernuh5.tcc eee G356 K.G. [Joseph Electronics] N402 
Aircraft-Marine Products N203 Le Cle Sea ESE seen ta ae BEY E530 Combustion Instruments G368 
Airflow Developments ... G354 Bell & Howell ............0.. N437 Comoy, H., & Co...........-- E534 E-A Tech. Services [Elliott] 
Airmecs oniU 55.) doceahecsslaneaee G74 Belling & lee .............5. G54 Compagnie des Compteurs E544 E255 & G50 
Allspeads ise sad-v.cocsesceee N425 Bellingham & Stanley ...... N167 Computer Controls Ltd.... N193 EFEN Elektrotechnische... E267 
Alma Components ......... G377 Bendix Electronics ......... N205 Connollys (Blackley) ...... E262 ERG Elektro-Rohren...... E267 
Alston Capacitors [Alma] G377 Benson-Lehner......... E526A Constructions Radioelec- Eberle .& Co. 0 5c acaoseneee E267 
American S.T. Wires Bernstein-Werk. [D.T.V.] N197 triques et Electroniques Ediswan Industrial Tubes... G27 
FSORCS COE ras osenonte cos E566 Beulah Electronics [D.T.V.] N197 {Ly ons] 2 sccecteen epee ste GII7 Ekco Electronics............ G7i 
Ampex Great Britain ...... G64 Blakeborough, J. & Sons ... N1I99 Continental Connectors... N208 Elcom (Northampton)...... N426 
Amphenol-Borg. .......-++++ G18 Bogen, W. [Cole Elec- Contraves A.G...... 3s Electrical Develop. Assoc. N187 
Analytical Measurements E257 EVORICS] hescpace coe biaeoee N409 Cossor Group Electrical Remote Control 
Ancillary Developments ... E525 Bourns Inc. [Painton] ...... E261 Costruzione Radioelet- CO. iis cee Rae G93 
Anderton Springs ......... N209 Bowmar Instrument......... G39! triche [Lyons]............ GII7 Electrical Times............ E295 
Anglo-German Transla- Bradley, G.& E. [Lucas] ... G72 Coulter Electronics......... N417 Electro Mech. Res. [Solar- 
Jationss.geseacesicoosteren teas G130 Bran & Leubbe (G.B.) ...... E275 Counting Instruments...... £252 ErOn]: .5 5.0: evanskeeceaeeeeae 
Arclextekcesccensenakoeon anes G12 Brayhead [Ancillary Dev.] £525 Cressall Manufacturing Co. N196 Electro Mechanisms......... N400 
Prins Soc caret sete Soon sume E287 Bribond Printed Circuits... G384 Crompton Parkinson...... G22 Electroflo Meters [Elliott] 
Arrow Electric Switches ... G1I12 Brimar Indust. Valves ...... G27 Crosby Valve & Eng. Co. NI$I E255 & G50 
Asch Equipment Co. ...... N438 Bristols Inst. Co.[ Elliott] Crossley, Henry ......s000++ G12 Electrolube ..............200 N207 
Ashcroft Dewrance Inst. E255 & G50 Groyen:.  JA-E:P.].j.ccis.ceee N43} Electronic Associates...... NI77 
Gee eee rates oes ase E542 BriGnripOx iicseceessessesversees E560 Croydon Precision Inst. Electronic Instruments... G355 
Assoc. Automation British Aircraft Corp. ... G98 Gos phe ce mere cae G367 Electronic Machine Co.... N52 
LELIO£E) sea kene E255 & G50 British Drug Houses ...... £520 Cryotronics Inc...........++ N195 Electronics & Automation 
Associated lliffe Press ...... N408 British Electric Resistance Cybernetic Developments _ [Palmer] ) jcccapesssaetecee » G353 
Assoc. des Ouvriers en ISG Ze 5 sosicnd aes Oe oaaes es E251 [ASP iia eceesiaiareeeoetn G385 Electrons Inc. [Lyons]...... GiI7 
insti [Lyons]: 2.0 s4s0sceeure GII7 British Ermeto Corp. ... G1I25 Electrosil » ic.cos.-cneo-mageee E557 
Astralux Dynamics ......... E517 British Iron & Steel Res. ... N440 D.E.V. Engineering......... Electrothermal Engineering G87 
Ateliers de Construction British Physical Labs. ...... N56 |B Wh BA ee RE Sea gee ben Electrovac [Joseph Elec- 
[Solacerond) ci cd.ie.ceee ne G77 British Roto@erm Co. ... G373 D1. Vs" Group. ee tranics] c.tettucse, ose eeeers N402 
Atkins, Robertson & Brown, Neville, & Co. ... N4l4 Dage (Great Britain)...... E50] Electroweighers (Birming- 
Whiteford [Scott] ...... G1I21 Browiy SAG velacccnose es N170 Data Recording Instru- hat); ..22.0Gpeeuseeeeaseene N168 
Aumann K.G. [Cole Elec- Brush Clevite Co, ......... E289 ment) og satctswaeteus E512 Elesta Electronics..........-+ £564 
EPOMICST voce scece cea ceconons N409 BrY ANS? siden ouarucesecnetntae G106 Dawe Instruments......... N423 Elga. .ProductSic cs teswsetseck E509 
Austen Pumps ........002-++- GIIOA Budgen Instruments......... E276 Davis Emergency Equip. N438 Elliott Group E255 & G50 
Automat Precision Eng. Budenberg Gauge Co. ...... E266 Day, 3 &i Conc success Gil Emeco Electronics [Palmer] G353 
AG ooo eens nncicventneretv ens N438 Bulgin, A. F.& Co. «0.2.0... G83 Day, P. G. [Kerrv’s]......... N160 Engelhard Industries...... 278 
Autronic Developments we. NI95 Burgess Products Co. ...... G89 Daystrom Inc. [Solartron] G77 English Electric Co.......... G69 
Aveley Electric............... E265 Bush Beach & Segner Daystrom ........ Sea nes ae G391A English Electric Valve Co. G62 
Avery, W.&T.  o..ceee eee G48 Bayleysin.cairccessavenneses G383 De La Rue Frigistor......... N428 English Numbering Ma- 
Pinos ire E LS Siscewdonan vets N176 Defense Electronics chines...........+ Wee rent ts G35 
i C. & N. (Electrical) ......... E522 BR Se cae eR BR td N431 Entech y2...des eens aes G399 
BEME Telecoms. [Derri- C.R.E.1. (London) ......... E506 Degenhardt & Co.......... E551 Epsylon Industries......... - G26 
ECON]. 25, cossenwanneerdriss-se N429 C.T. (London) .......0.0 E501 Degussa Hanau_ ............ G383 Erg Industrial Corp.......... G374 
B.F.I. Electronics . vie GE C. Z. Scientific Inst.......... N182 Delta Controls.............--+ E274 Ericsson [Plessey] G68 
BICC-Burndy ......... .. NI75 Cambion Electronic Prod. E545 Delviljem (London)......... G108 Erie Resistor...... 
B.1. Callender’s Cables...... N175 Cannon Electric (G.B.)... N413 Demornay-Bonardi Corp. £50] Echer oio.c cangeeeseene oS 
B. & K. Laboratories ...... G85 Carr Fastener Co............. N190 Den Norske Hoyttaler- Europa Engineering Co.... E558 
BL & R. Relays «...c280..0005 G88 Cathodeon Crystals [Pye] 270 fabrikk [DNH]............ G128 Evans Electroselenium ... GI7 
Bailey Meters & Controls G46 Geldisiien). vseentecestdgeauvuee G86 Derritron Group............. N429 Evershed & Vignoles...... G53 
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Exhibitor 
Fabrique Maret............... E561 


Facitininitsts- 92s tees ceashcen's G393 
Fairchild Publications N420 
Fairey Engineering ......... E281 
Faraday Electronic Inst. 

[Beckman] 2 oi) scceaeescass G47 
Farnell Instruments ...... E524 
Farris Engineering [Elliott] 

E255 & G50 

Feinmechanik und Optik G95 
R@RraAcioee tant) scestath teases G79 
Fielden Electronics ...... G38 
Fieldtech [Bendix] 
ah ol al 2s ISA ere ee 


Fischer & Porter 
Fleming Instruments .... G37] 
Flexonics [Electro Mech. il 
EGR Ur Car ccc cececceyantesetut sce ES55 
Foster Instrument Co. .. NI59 
Fox, P. X. [General Con- 


gO | Sa ee a GI16 
Foxboro-Yoxall ............ G56 
Frako GmbH 
Fridem <........ 
Furzehill Labs 
G.E.C. (Electronics) ...... G70 
G.E.C, (Telecommunica- 

tions) [M-O Valve] ...... E288 


G.K.N. Screws & Fasteners. E282 
(CMOS « cose deco Rosy eno Reeee G357 
General Applied Science 

LADS SPACER .IF eecuceovcaes N431 
General Controls ......... GIl6 
“General Radio Co. [Lyons] GII7 
Glass Developments [Ultra- 

sonoscope] 
Gloster Equipment ...... ie SS) 
Gloucester Controls 
Goodmans Industries ... GI07 
Gordon & Co. [Elliott] 

E255 & G50 
Gordon Valves [Elliott] 
E255 & G50 

Graphic Instruments ...... E276 
Graviner Manufacturing Co N2I1 
Greibech Insts. Corp 

[Lyons] 
Gresham Lion Electronics 
Gudenbrod Bros. Silk Co. G12 


H.C.D. Research 
ieee SPA cmc sinototwidlecesetes G359 
Haddon & Stokes [G.K.N.] £282 
Haefner & Krullmann 

[Cole Electronics] ...... N409 
Rigi Magneto. <A cocsac< sess E267 
Hallam, Sleigh & Cheston G28 
Hallikainen Instruments 


_ [Elliott] E255 & G50 
Hamilton (Instrumentation) E561 
Harris Plating Works ...... E258 
Harwin Engineers ......... G9! 
Hassett & Hasper ......... N191 
Hatfield Instruments ...... N210 


Hawker Siddeley Dynamics G390 
Hawksley & Sons [Beck- 

TRA Meare cacece sacce shee G47 
Headland Engineering Dev. G351 
Hellermann Equipment ... E548 


Hendrey Relays ............ G378 
Hengstler, J., Co............. E514 
BICHIEVAlGate Siasevovessoessee E501 
Henry & Thomas _......... G360 
’ Hewlett-Packard ......... N174 
Hexcel Products Inc. ....... G12 
Heywood & Co. ..........4. E532 
Highland Electronics ...... G127 
Hirschmann, Richard ...... E267 
Hirst Electronic mia ce E503 
PAG NS Msmrce sclera Seats vsisje's seis NI7I 
ESOTUMANN nace cocers stesecsees E516 
Honeywell Controls ...... N188 
rorizon House Inc. ...... G397 
Hughes International ...... G366 
BIRCH Ie, esa nencuiosss sass G3l 
une Sc MICCON 2 oc. ce.c ees GI5 
L.E.C. (Electronics) ...... N438 
Tera Ge Vices ceases ode eoees GII9 
Ilford 
PND ON cestseccwscctcvetep esc sece 


Impectron [Ad. Auriema] 
Industrial Pyrometer Co. N443 
Infotronics Corp. [Tech- 

mation] Rivaretascuscsscncees N432 


Instruments & Communi- 

- cations [Techmation] N432 
International Electro-Comp. E501 
International Electronics E552 
International Engineering N438 
International Res. & Dev. N44I 
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Exhibitor Stand No. 

International Systems Con- 
CFOLTGIE: Go oo sasceede G70 

ireland Industrial Dev....... N442 


Isora Illuminating Ceilings 


[Electro Mechanisms] ... N400 


Japan Electron Optics Lab. GI08 


Jautz, Karl, GmbH......... E267 
Jenaer Glaswerk Schott & 
Gen. a. aiceeatie reer eat N427 


Jennings Radio Mfg. Corp. G359A 
Joclin Manufacturing Co.... GI2 
Johnson, Matthey & Co.... N433 


Joseph Electronics ......... N402 
K.D.G. Instruments ...... E264 
K. & N. Electronics......... E539 
KOVO TR Sc sdtesee tosses E269 
Kappa Electronics ......... G369 
Kent;. George 20. .i5.25¢.5.2 G39 
Kent Mouldings [S.T.C.]... G66 
Kerry’s (Ultrasonics)...... N60 
Ketay [Plessey]..... awe eats G68 
Keyswitch Relays ............ E547 
Kings Electronics 

[StAiS:G. Oalie ca: caanis --. E566 
Knott Elektronik [A.E.P.] N431 
Kautinke SHG setieecs cose ae E515 
Kumag A.G. [Cole Elec- 

CrOnIiCS] Fe cecreeeees are N409 
Kynmore Engineering Co. N1I93 
L.P.S. Electrical [Day]...... Gil 


Laboratoire Electro- 
Acoustique [Furzehill] N206 
Laboratoire Industriel d’ 
Electronique Belin [Sol- 
aktron jcckaccareceee eee G77 
Laboratoires de Physique 
Applique [Solartron]... G77 
Laboratory for Electronics 


[Scote], tease aneeiees G121 
Lancashire Dynamo......... G122 
Eandis: & (Gyre ecsscctnegasest E531 


Langendorf Watch Co. ... E56l 
Lectropon Bae 

Leeds Meter Co 
Leeds & Northrup 


LeesonamHolet..ceen meenecs 
Leevers-Rich Equipment... E541 
Levell Electronics ......... E268 
Leybold-Elliott [Elliott- 

Automation] ...... E255 & G50 
LINNVat saws on cctencasdcenece cones G20 
Lippke, Paul, K.G.......... E275 
Livingston Laboratories.. G84 
Lloyd & Hillman 
Lloyds Bankicdscsraoennnces 
Londex  [Elliott-Automa- 

GION Meg ste sera ae E255 & G50 
London Elect. Wire Co. 

BeeSMths enw ave enadee meee N410 
LuéasJosephiie...neres G72 
Lufthansa German AirlinesG350A 
Mund) Bross Cormes-csseee E565 
Lyons; 'Glaudéxss.cstieieeree GII7 
M.B.e Metals, way. sctwasersccah G394 
M.C.P. Electronics [Rel- 

iance Controls] ......... N404 
M.E.L. Equipment Co. 

G82 & GII4 

M-OWalve®Couc sss ceceses E288 
Magnetic Devices ............ N164 
Magnetic & Electrical 

Alloys [Telcon]............ N183 
Male Karl) isceaeeers ates E267 
Malaker Laboratories Inc. N195 
Mallory Batteries............ G58 
Manigley Fréres ............ E561 
Marconi [English Electric] G69 
Marconi Instruments ...... N1t89 
Marnkovits,alis.ccscscesscecuare G21 
Marrison & Catherall...... G372 
Martinslvoro® deat saaerecacese G129 
Mason, E. N., & Sons...... G395 
MawdsleyiS oc sncescsseraceone G36! 
Mazda Equipment Sales 

Déptittc. tena erees G27 
McMichael IG:E:GAz G70 


McMurdo Instrument Co. G103 
Measuring Instruments 


[Butlin]: (oeaettesircerscances G44 
MecaTestitn sanvcseatac ages N166 
Medintronaeieisseteacenees G360 
Mercantile Credit Co....... E502 
Metal Detection ............ N168 
Meterflow [S.E. Labs.]... G63 
MetrimpexX. cicseiseccewvossocce E526 
WLECCOCE! ices aaecc ase eeeeeoans G94 


Micronia Amplifier [Lyons] GI17 

Microponent Development N434 

MicroTek Instruments 
[Techmation] ............ N432 


Exhibitor Stand No 
Microtube S.A. .......eceee E561 
Midland (Banicy, .tag-s- 4100 N200 
Millivac Instruments 
[Evons]\-.steccctnes eae eae GII7 
Milton Ross) Go-se. cesses E563 


Mine Safety Appliances Co. G92 
Miniature Bearings ... ... N438 
Miniature Electronic 
Comps. aes.cesea dee G43 
Mining & Chemical Prods. 


{Reliance Controls] N404 
Ministry of Aviation......... N172 
Ministry of Defence ...... N172 
Model & Prototype Sys- 

EOMS Aicebcaeiccess mae eeee N213 
Moore, Reed & Co. ........ E519 
Morgan), Bros. ecserttasccese N163 
Morganite Resistors......... N185 
Motorola Semiconductor 

Rrodsi5a7.45 fe se G86 
Muirhead & Co. . 

Mullard 


NUS Ect enn cetee se aeenes N407 
Nalder Bros. & Thompson E253 
Negretti & Zambra......... 

Neoflex 


INZ)G asscsewecesechartcree ce G73 
Newmark, Louis 
[McoMurdo} (ite fi GI03 
Newmarket Transistors 
[Pyelictenee tonne rie E270 
Newport Instruments...... N195 
Non - Linear Systems 
PAGEGR Vice ae eetomeuret cee N431 
Nofgren?GiAr nine: N1I92 
Nuclear Enterprises (G.B.) E250 
Oliver Pell Control......... G386 
‘ Instruments 
[Palmer] Meassn neater legate G353 
OpticaligVVonks.isceececse sce GIl4 
P & H Engineering Co... E260 
P.S.B. Instruments......... N415 
Pacific Semiconductors 
[Reliance Controls]....:. N404 
Packard Instruments...... N430 
RaintonnécCon cesses soecee E261 
Palatine [Elliott-Automa- 
tion|isesecess eeana se E255 & G50 
Palle ConpisesScccntetasbernence G12 
Palle (UKs) aecoearetceee G40l 
Palmer, G.A. Stanley ...... G353 


Panax [Electronic Machine] N152 


Paramatic Engineering... G100 
Parechoc S:A;, Socvccsct.sece E561 
Parkinson Cowan Measure 

ment G29 
Parmeko pe G42 
Payne & Griffiths N212 
Pedoka. Sastssizsn-e. seeere sacs N439 
Pergamon Press ..........-. G352 
Perkin-Elmer t...se5.c00-ce N401 
Philbrick Res. Inc. [A.E.P.] N431 
Phoenix Telephones ...... N444 
Photoelectronics Hold- 

Ings A cae esse ceo cas G59 


Pignone Sud S.p.A. ........ G389 


Plannair soosceesessc cess 

Platon, G.A.. 

Plessey Co. 

Polaron Instruments ...... G1I08 

Potter Instrument Co. .....N432A 

Printed Circuits 
[LEWIGOS]e keene N410 

Publishers’ Association... E550 

PullinyiRe Ben ka Comes G44 

Pulsonic [Derritron]...... N429 

Pye: Group snssecsseccnserecnsss E270 

Pyro-Werk GmbH......... E556 


Quentin & Cie [Solartron] G77 


RaacOrccctane se cccapecuarecn nes 
Racal Instruments 


Radiatroniscsssuaicescacse ree 
Radionic Products 

[StAcS: GO} aac eteacn ake E566 
Rank Organisation ......... G45 
Rathdown_ Industries...... E543 
~ Record Electrical Co. ..... E500 
Recording Instruments 

Group: Brn.caeottoete cose E276 
Reliance Controls ......... N404 
Reliance Cords & Cables N1I80 
Reliance Gear Co.......... N419 
Research Controls Inc. 

[Platon' cccetccesecacseteeste GlI3 


Exhibitor Stand No. 

Reslosound [Derritron]... N429 

Reuter-Stokes Electronic 
Components [A.E-P.]... N431 


Rivlin Instruments ......... N153 
Roband Electronics ......... N186 
Robinson, F. C., & Part- 
ners) [Euntll.s. cst. crac G3l 
Rochar Electronique 
fSolartronilt e<.ceeecas G77 


Rose Bros. ee te GI2 


Ross, Courtney & Co.... N405 
Rotameter Manfg. 
fElliottiiz<-20ee: E255 & G50 
Rotax |bucasju-sesewceree G72 
Rotron Controls 
FEMI OcEel Reve. ites E255 & G50 
Roulements Miniatures 
pamela acanenesaucattees N438 
Royal WVORCeSCEt sn cereesss G362 
Royce Electric Furnaces... E291 
Royston Instruments ...... GI0 
Rustrak Instruments ....... E290 
S.E. Laboratories (Engi- 
TERING) Ai seccska ndee ncaeees G63 


SESCO [Reliance Controls] N404 
SFIM [Electro Mechanisms] N400 
SGS-Fairchild@n.css ce. tiee. N412 
Salford [M-O Valve]......... E288 
Saltens&MCoses cence oe 
Sanders Group.... 
Sangamo Weston 
SCatarenaenccdsesscweateecsss 
Schaevitz Eng. 


Mechanisms]! -.....cc0000 
Schlumberger [Solartron] G77 
Schnorr, Adolf, K.G. 2.0... N438 
Schnyder-Liechti, S.A....... E561 
Scott; James jo.ccscscscedonass G12Il 


Sealectro Corp. [Elga] ... E509 
Self Organizing Systems 
1S:A;S' CO. le cor reeesees E566 
Semiconductors [Plessey] G68 
Semikron M.B.H. [H.C.D. 


Researchi ic, asscecasdovnens E505 
Service Electric Co. ........ Gig 
Servo Consultants ......... E538 
Seton Creaghe Engineer- 

TNS Ee edie core ee N438 
SferaxiS Aeteee eee ear: N438 
Shandon Scientific Co.,.. G392 
Shaw Publishing Co. ..... N445 


Siemens & Halske [Cole 
Electronics] 


SIGREXF, doses eae ncaeee SEaa es 
Sifam Electrical Instru- 

ment Col /eriesecessseeecet N420 
Simplifix Couplings ...... G125 
Singer Co. [Electro 

Mechanisms] _...........4 N400 
Sirco Gontrols)csscsesswaes G97 
33 London Electrical . 

Equi Pica. ca. aceetenssteeroess GII5 


Smith, S.,& Sons (England) N202 
Société Analac {Lyons] ... GII7 
Société d’Electronique 

Materiel Automatique 

Controle [Solartron] ... G77 
Société d'Instrumentation 

Schlumberger [Solartron] G77 
Solartron Electronic Group G77 
Sorensen-Ardag .........006 E50! 
Southern Instruments .... G49 
Sovineliet oi ccvcct seneneeeesecee N150 
Spear Engineering Co. ... G370 
Sperry Gyroscope Co. ... E273 


Spirol(Pinsivescesssccceosesees E561 
Standard Telephones & 

Cables ed scihcteseceteaane G66 
Stanton Instruments ...... G105 
Steatite Insulations ...... G104 
Stewart Aeronautical Sup- 

Ply Con Riess as ereceees E566 
Stratton & Cols sists. E279 
Studen:S: Arye" <0: .0sesecevee E561 
Superior Electric Neder- 

land Riise. cenlanckeetae sates G126 
Swartwout  [Elliott-Auto- 

mation] kssecwtesecaeet E255&G50 
Swiss Jewel Co. ............ Gi2 
Swiss Instruments & 

GOMPpSoa ids chetshocesdeeeeee G400 
Sylvania International ...... N411 
Sylvania-Thorn —............ G27 
Symonds Engineering Co. GI2 
Symonds, R. H. ........ 000 G12 
Synchronome Co. ......... E264 
System Computers ...... N441 
TRG Inc [Lyons] - ......... GII7 
TRW Semiconductors [Re- 

liance Controls] ......... N404 
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Exhibitor Stand No. Exhibitor Stand No. Exhibitor Stand No. Exhibitor 
Tannoy Products ...........- E527 Thorn-AEl Radio Valves & United Electric Controls Welmec Corp. 
Taylor Instrument Co. G65 Fares eee ve seins , G27 [A.E.P.] uRearden eee nercauaes 431 Welwyn Electric 
Techmation .......--...0eeees N432 Thorn Electronics Gl i8& E271 United Trade Press ...... G376 West Instrument 
Techna (Sales) —.-.... eee ee G363 Tinsley2& Cow «02... 0.00 158 Westinghouse Brake & 
Technivision Group ...... G387 Tintometer —......eeeeeeees GIO Vactite Wire Co. Signal Co ...-.+0+sseeereeee 
Technograph & Telegraph NI55 Eire Clas SA Sees E513 [LEEW COS] ter8 caisccavenee N410 Westminster Bank - 
Bettonte | siccccoteet eden. N42! Tolana S.A. [Solartron] ... G77 Vactric Control Equipment N!78 Westool......---c0eeeres 
Teddington Aircraft Con- Toolpro [Telcon Metals]... N183 Vacwell Eng. [Electronic Whiteley Electrical Ra 
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PREVIEW OF IL.E.A. EXHIBITS 


A.D.S. RELAYS 

Their complete range of relays is 
being shown this year. In addition 
to the Post Office 3000 and 600 types, 
a selection of miniature units—some 
measuring as little as Zin cube—are 
on display. 

SWW 301 for further details 


A.E.I. 

A large selection of products from 
Associated Electrical Industries elec- 
tronics group are featured. A.E.I.’s 
closed-circuit television system (which 
can be run off two 12V car batteries), 
a range of silicon and germanium 
rectifier diodes, a high-speed motor 
uniselector and a representative range 
of relays are included in the display. 
The radio component department’s 
display includes transistor mounting 
pads and holders, coaxial attenuator 
plugs, printed circuit connectors, and 
a new 5mm plug and socket system. 
SWW 302 for further details 


A.E.P. 

A.E.P.-International Ltd. are show- 
ing a selection of products from a 
number of overseas companies, in- 
cluding a pulse height analysing com- 
puter from the American Victoreen 
Instrument Company, a sweep signal 
generator from the Bay State Elec- 
tronics Corp., a large-screen oscillo- 
scope—with plug-in units—from 
Knott Elektronik and statistical digital 
voltmeters from Non-Linear Systems. 
9WW 303 for further details 


A.K. FANS 

In addition to the Airmax range of 
fans manufactured by A.K. Fans Ltd., 
a selection of fans made by the 
Rotron Manufacturing Corporation 
are on show. Other exhibits include 
forced convection heat sinks and sub- 
miniature Minicube blowers. 

9WW 304 for further details 


A.M.P. 
“ Circuitip ” terminals, printed circuit 
edge connectors, test probe recep- 
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tacles, re-usable component jacks, 
plugs and sockets, modular connec- 
tors and neon pilot indicators are 
among this year’s exhibits. 

S9WW 305 for further details 


A.P.T. 

The data processing division of 
A.P.T. Electronic Industries Ltd. is 
showing a range of plug-in electronic 
drive and logic circuits which it has 
designed for coupling paper tape and 
card readers to electric typewriters. 
Other exhibits include a selection of 
power supplies, heat sinks and blower 
units. Language laboratory equip- 
ment from Cybernetic Developments 
Ltd. is also bemg shown. 

9WW 306 for further details 


AD. AURIEMA and IMPECTRON 

The two companies on this stand 
represent well over 50 overseas manu- 
facturers. Components, laboratory 
equipment and domestic radio equip- 
ment can be seen. 

9WW 307 for further details 


ADVANCE 

Advance Electronics Ltd. (until 
recently Advance Components) is 
showing items from its range of 
instruments, including the SCI 
20kc/s counter, PG54 transistor 
pulse generator, SG21 v.hf. square- 
wave generator, and the OS41 single- 
beam oscilloscope. The bandwidth of 
this scope is d.c. to 22 Mc/s, with a 
maximum sensitivity of 50mV/cm 
(or 5mV/cm from 10c/s to 18 Mc/s 
using the switchable pre-amplifier). 

SWW 308 for further details 


AIR CONTROL INSTALLATIONS 

A selection of axial and centrifugal 
blowers, with impellers ranging from 
15 to 8in in diameter, are shown 
together with a number of miniature 
filters. Arrangements can be made 
with the manufacturers to borrow 
these units on free loan for develop- 
ment purposes. 

SWW 309 for further details 


Ing equipment, 


AIRFLOW DEVELOPMENTS 

Among the air and gas flow test 
equipment on show is a transistorized 
anemometer. 

SWW 310 for further details 


AIRMEC : 

The full range of Airmec instrumen- 
tation is. shown. This includes volt- 
meters, signal generators and the 
recently introduced u.hf. instru- 
mentation. Thermionic Products is 
sharing the stand and is showing a 
new range of magnetic, tape-record- 
which includes a 
7-track analogue recorder, an 8-track 
digital recorder and tape-transport 
mechanisms. Other equipments 
demonstrated are a speaking clock, 
standard tape transport operating 
from a 24V direct supply with an 
inverter and a. standard Series IV 
communications recorder. 

9WW 311 for further details 


ALMA 

Alma Components Ltd. are showing 
a comprehensive selection of their re- 
sistors, including their new ranges 
of precision metal film resistors. 
Alma are also showing a range of 
dry reed and mercury wetted relays. 
Other exhibits include a selection of 
capacitors from Alston Capacitors 
Ltd. In addition to the established 
type approved CMMI-G and 
CMM3-Y silvered mica capacitors, a 
new range is being shown for the 
first time. 

9WW 312 for further details 


AMPHENOL-BORG 

Amphenol-Borg (Electronics) Ltd. 
are displaying a variety of connectors, 
and crimp contact demonstrations are 
being given daily. A full range of 
potentiometers are also being shown. 
SWW 313 for further details | 


ANCILLARY DEVELOPMENTS 
Ancillary Developments, exhibiting 
for the first time, are showing flux- 
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sensitive heads for data-recording 
applications, precision gear heads and 
clutch-brake mechanisms, miniature 
trimmers, differential potentiometers, 
sub-miniature variable resistors and 
servo potentiometers. 

9WW 314 for further details 


ARROW ELECTRIC SWITCHES 
Sub-miniature as’ well as the standard 
range of Arrow switches are being 
displayed. A small relay with open 
and closed circuit combinations up 
to 8 poles rated at 10 amps at 250 V 
a.c. is also shown. 

9WW 315 for further details 


AVELEY ELECTRIC 

Equipment manufactured by Rohde 
and Schwarz, Fairchild International, 
Brush Instruments, Norda, North 
Atlantic, Stoddart, and _ Scientific 
Atlanta is displayed. The range 
includes oscilloscopes, impedance- 
measuring instruments, coaxial con- 
nectors and semiconductor testers 
with digital readout. 

9WW 316 for further details 


AVO 

A comprehensive selection of “ Avo- 
Meters,” including the Mk. 3 version 
of the Model 8, valve characteristic 
meters and transistor analysers are 
being shown with a selection of 
nucleonic instruments. A new oscillo- 
scope camera, which is a joint pro- 
duct of Avo and the Beattie-Coleman 
Inc. of California, is also exhibited. 
9WW 317 for further details 


B.1.C.C. 

British Insulated Callender’s Cables 
Ltd. are showing a comprehensive 
range of cables and accessories. A 
substantial proportion of the display 
is devoted to exhibits of B.I.C.C.- 
Burndy Ltd., which include a variety 
of connectors. Most of these employ 
compression jointing techniques. 

9WW 318 for further details 


B.LS.R.A.  . 

The British Iron and Steel Research 
Association is demonstrating an in- 
ductive loop data transmission system 
as applied to an overhead crane. It 
is also showing several items of auto- 
mation equipment and instrumenta- 
tion relative to the iron and steel 
industries. 


B & K LABORATORIES 

Components and instruments with 
applications in all engineering fields 
are shown. Ultrasonic systems, high- 
voltage components, welding-control 
apparatus and general electronic in- 
strumentation are being demon- 
strated. 

~ 9WW 319 for further details 


B & R RELAYS 

In addition to their own range of 
electro-mechanical relays and allied 
equipment, B & R Relays Ltd. are 
also showing Siemens & Halske 
miniature relays, Adlake mercury 
wetted and mercury displacement 
relays and Benedikt & Jager contac- 
tors. B & R are showing a miniature 
3-pole changeover plug-in relay and 
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a transistor timing unit for the first 
time at this year’s show. 
9WW 320 for further details 


BAKELITE 


Two recently introduced grades of 
glass laminates, one based on mela- 
mine resin, the other on epoxide 
glass, are being shown with the more 
conventional laminates based on 
paper, wood, fabric and asbestos. 
One of the principal exhibits is a 
borrowed computer unit, incorporat- 
ing printed circuitry based on copper- 
clad Bakelite laminations. 

SWW 321 for further details 


BARDEN 

In addition to showing a selection of 
precision ball bearings, the Barden 
Corporation (U.K.) Ltd. is exhibiting 
a bearing torque testing instrument 
and a Smoothrator; an electronic in- 
strument used to check performance 
qualities of oil lubricated ball bear- 
ings, by revealing their vibrational 
characteristics. 

S9WW 322 for further details 


BARR & STROUD 

The principal electronic exhibit is a 
transistor image-orthicon television 
camera similar to the ones used in the 
periscope television systems installed 
at the Winfrith reactor station. Other 
exhibits include a Morse automatic 
keying device, standard ruby, neo- 
dymium and gas lasers as well as a 
variety of mirrors, crystals and other 
components. Optical components 
are also being shown. 

SWW 323 for further details 


BECKMAN INSTRUMENTS 

A number of new products are being 
displayed. These include a pH meter 
designed primarily for research work, 
a range of British manufactured pH 
electrodes and a radioactivity count- 
ing system. The Helipot Division 
are demonstrating their Hall-effect 
voltage generators. In addition to 
the new equipments the established 
range of Beckman analytical and elec- 
tronic components will be shown. 
9WW 324 for further details 


BELLING-LEE 

Among the selection of components 
from a range of over 1,000 are several 
new items including the one-hole- 
fixing series of Securex miniature cir- 
cuit breakers, a new-style flexible 
terminal block with, stainless steel 
pressure pads to accommodate a wide 
range of wire gauges, and a range of 
pattern 15(B.N.C.) connectors. The 
Prestincert system of component 
mounting is featured. 

9WW 325 for further details 


BENDIX 

As well as U.K.-manufactured pro- 
ducts Bendix are showing equipment 
from their parent and associated com- 
panies. Among the new items are 
a rotary pulse generator for deriving 
pulses from a rotating shaft, a digital 
integrator, a tester for measuring the 
leakage and gain characteristics of 
both p-n-p and n-p-n transistors and 


a digital voltmeter measuring 100uV 
to 1,000 V d.c. in five ranges. 
SWW 326 for further details 


BENSON-LEHNER 

A variety of digital shaft coders are 
being shown. Other exhibits include 
an incremental plotter, which is on 
show for the first time, and an elec- 
troplotter, a machine which can pro- 
duce “ report-quality ” graphs rapidly 
and accurately from computer-gener- 
ated output data. 

9WW 327 for further details 


BERCO 

The British Electric Resistance Com- 
pany is showing its range of Bercotrol 
solid-state automatic control units. 
These units, which have ratings from 
3 to 39A a.c., operate from 250-volt 
single-phase a.c. mains supplies and 
will provide either d.c. or a.c. out- 
puts. “CVS” (continuous voltage 
stabilizers) and regulating trans- 
formers are also being shown. 

SWW 328 for further details 


BRIBOND PRINTED CIRCUITS 

A comprehensive selection of printed 
circuit boards in current use, includ- 
ing examples of precious metal plat- 
ing and roller tin coating, are being 
shown. Their latest roller tin coat- 
ing machine, the Brilite, is also dis- 
played along with samples of their 
specialized lines, which include 
thermocouples, flexible circuits and 
cableforms. 

SWW 329 for further details 


BRITISH PHYSICAL LABS 

The major exhibit is the multi-stage 
component testing machine, Model 
A III, which is being demonstrated 
testing various parameters of metal- 
lized plastic-foil capacitors, at the 
ratemof-.3-500 per, hour...) B.Pi7s 
new deviation voltmeter, Model 
DM164-L, and their transistor volt- 
meter, can also be seen. 

SWW 330 for further details 


BRITIMPEX - 

Telefunken’s U.K. distributors, Bri- 
timpex Ltd., are showing a wide 
selection of Telefunken products. 
These range from film resistors and 
polystyrene capacitors to miniature 
thyratrons and other special purpose 
valves. Among the other exhibits 


.are transistor u.h.f. tuners, cathode 


ray tubes and several new v.h-f./ 
u.h.f. semiconductor devices, includ- 
ing some in planar, epitaxial and mesa 
design. 
gWW 331 


BROWN 

The recently introduced “‘ Diplomat ” 
lightweight headset, using ceramic 
transducers and having a frequency 
response of 20-17,500c/s, is among 
the headphones shown. These 
“Diplomat ” phones are used in the 
“Personal Auditorium” unit pro- 
viding individual adjustment for each 
earpiece. 

SWW 332 for further details 


BRUSH 
Brush Clevite Co., formerly Brush 
Crystal Co., is exhibiting several 


for further details 
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new ranges of planar Zener diodes, 
power rectifiers and silicon epitaxial 
planar transistors for the first time. 
The planar Zener diodes are claimed 
to offer lower temperature coeffi- 
cients and operate at different spot 
voltages than the conventional Zener. 
SWW 333 for further details 


BRYANS 

The high sensitivity plotting table 
Model 20170, the portable plotter 
22016, digital data translator 
20017/F, the “Digitima” digital 
clock 20128 and an automatic symbol 
writer are among this year’s display. 
Other exhibits include a function 
generator fitted to an x-y plotter and 
a selection of pressure contro! and 
calibration equipment. 

S9WW 334 for further details 


BULGIN 

Among the new components being 
shown are an addition to the series 
of momentary action s.p. push- 
button switches, a new range of s.p. 
moulded panel-mounting switches, 
several new signal lamps, and a 
variety of control knobs. Bulgin are 
also showing a representative selec- 


tion of their standard range of 
products. 

S9WW 335 for further details 

Cc. & N. 


The 7383 simulator for the functional 
testing of time-sequenced electro- 
mechanical control equipment is on 
show with other examples of the 
company’s products including a tran- 
sistor h.f. communications receiver. 
SWW 336 for further details 


C.R.E.1. 

Examples of new lesson material 
C.R.E.I. (London) has produced for 
its 1964 Home Study Programme are 
being shown. Programmes include 
electronic engineering technology, 
automation, space data systems and 
spacecraft tracking and control. 

9WW 337 for further details 


CIBA (A.R.L.) 

Examples of the many uses of 
Araldite epoxy resins are being 
‘shown, including those for potting 
electronic components and circuits. 
A section of the stand has been 
devoted to Araldite moulding 
powders and their use in the manu- 


facture of miniature transformers, 
multi-point connectors and other 
components. 

S9WW 338 for further details 


CARR FASTENER 

Only a small selection of the com- 
pany’s 5,000 or more components is 
being shown, including the “Cinch” 
Greenline range of moulded-edge 
connectors, micro and slide switches, 
indicator lights, plugs and sockets, 
etc. 

9WW 339 for further details 


COLE (R.H.) ELECTRONICS 

Telecommunications test gear, pre- 
cision laboratory instruments, and a 
wide range of components and acces- 
sories from the German company 
Siemens & Halske are being shown. 
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Cossor CDI00 solid- 
state modular oscil- 
loscope. 


A. Anoctave band sound level meter from Dawe 
Instruments Ltd. 


<4 Miniature reed relay (ABI434) of E.R.G. 
Industrial Corp. 


A coil-winding machine from 
Aumann, a riveting press from 
Kumag and a wire stripper from 
Fuchs are among the other exhibits. 
9WW 340 for further details 


COLVERN 

A comprehensive selection of wire- 
wound potentiometers. and variable 
resistors is being shown. A new 
10-turn helical potentiometer with 
an integral watch face dial is 
included in the display. 

9WW 341 for further details 


COMBUSTION INSTRUMENTS 

An electrical servo-operated micro- 
balance, designed for weighing 
objects down to a microgram, is 
being shown. No special vibration- 


free or temperature-controlled 
enclosure is needed with this 
instrument. 


SWW 342 for further details 


CONSOLIDATED ELECTRODYNAMICS 
The main feature of the display is an 
advanced recording oscillograph 
Type 5-133. A direct-writing instru- 
ment, it can record 36 or 52 chan- 
nels. on the 12-in, light-sensitive 
paper. Chemical processing is not 
required. Many other facilities are 


provided. 

9WW 343 for further details 

COSSOR 

The instrument, industrial control 


and telecommunication divisions are 
represented. Consequently oscillo- 
scopes, pulse generators, v.h.f. radio- 
telephone . equipment and motor- 
control equipment are demonstrated. 
The versatility of the Model CD100 
oscilloscope series will be shown with 


plug-in units which include single 
and dual-trace wideband amplifiers, 
differential amplifier, sweep units and 
x—y plotter unit. 

SWW 344 for further details 


COULTER 

Particle counting and sizing instru- 
ments are a speciality of this com- 
pany which is showing several new 
models. 

S9WW 345 for further details 


CRESSAL 

The Cressal Manufacturing Com- 
pany is exhibiting a range of resistors 
and control equipment. Fixed and 
pre-set resistot*. sliding and toroidal 
rheostats—with ratings up to 1,000 
watts—are being shown with a selec- 
tion of their Torovolt autoand double. 
wound variable transformers. The 
Cressal system of electromagnetic 
screening using expanded metal 
mesh and specially designed filter 
units is also shown. 

9WW 346 fer further details 


CROMPTON PARKINSON 

Self-contained wattmeters, frequency 
indicators, static transducers and 
expanded-scale d.c. voltmeters are 
among the instruments being shown. 
Other interesting exhibits include 
pivotless movements in circular scale 
switchboard instruments, circular 
scale ohmmeters in desk stands for 
school bench use, and a new form of 
internal illumination for 24in ‘and 
4in instruments. ‘ 
9WW 347 for further details 


CROPICO ys 1 
The Croydon Precision Instrument 
Company is showing a selection of 


WIRELESS WOLRD, JUNE 1964 


precision measuring instruments. 
Preferred value resistance boxes, 
Wheatstone bridges and insulation 
test sets are included in the display. 
SWW 348 for further details 


D.N.H. 

A wide range of D.N.H. loudspeakers 
made by the Norwegian firm of Den 
Norske Hoyttalerfabrikk is being 
shown by their U.K. representative 
Douglas A. Lyons & Associates. They 
are designed primarily for industrial 
and public address systems. 

SWW 349 for further details 


D.S.1.R. 

Instruments developed by _ the 
D.S.I.R. or associated industrial re- 
search organizations are exhibited. 
The Electrical Research Assoc. is 
showing an instrument for calibrat- 
ing any discharge detector which 
observes individual discharges using 
detection frequencies up to 2 Mc/s. 
The Motor Industry Research Assoc. 
has developed a torque measuring 
device employing f.m. telemetry. 
Semiconductor strain gauges are used 
in the small, easily handled tension 
meter devised by the Wool Industry 
Research Assoc. 


D.T.V. GROUP 

A low-priced transistorized closed- 
circuit television system, built to 
industrial standards, is featured 
together with the Beukit “ do-it- 
yourself” television camera kit. A 
selection of the American EICO 
instrument kits are also being shown. 
These can be supplied ready-made. 
9WW 350 for further details 


DATA RECORDING 

The Data Recording Instrument 
Company is exhibiting a number of 
new products from the range of 
magnetic recording equipment it 
manufactures for use in instrumenta- 
tion, data processing and communica- 
tions. 

9WW 351 for further details 


DAWE INSTRUMENTS 
Five new instruments are being 
shown for the first time. These are: 
a transistor battery-operated sound 
level meter, an octave-band sound 
level meter, a vibration meter, an af. 


seen on the D.T.V. Group stand. 
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A The EICO 955 ‘ in-circuit ” 
bridge-type capacitor tester can be 


analyser with a frequency coverage of 
2c/s-20kc/s, and a variable band- 
width filter. 

9WW. 352 for further details 


DAY, J. & CO. 

A comprehensive range of p.v.c. and 
polythene wires and cables are being 
shown. Many new types of submini- 
ature and multicore cables are 
included in the display. Screened 
wires are also featured. 

9WW 353 for further details 


DAYSTROM 

Subminiature potentiometers for com- 
puter and missile applications, servo 
components, resistors and bi-metal 
thermometers are among this year’s 
exhibits. The Heathkit ranges of 
domestic and amateur radio equip- 
ment, audio equipment and _ test 
instruments are also being shown. 
9WW 354 for further details 


DERRITRON 

The Derritron Group of companies 
is showing a wide variety of products 
this year ranging from Reslosound 
microphones and Chapman audio 
equipment to laboratory measuring 
instruments. A. digital Wheatstone 
bridge and several potentiometers, 
decade boxes and voltmeters are 
included in the instrument display. 
Pulsonic welding and _ ultrasonic 
cleaning equipment is also being 
shown. 

SWW 355 for further details 


DIGITAL MEASUREMENTS 

A comprehensive range of digital 
measuring equipment is exhibited. 
This includes digital voltmeters, 
multi-channel, digital-data recording 
systems with alarm-level monitoring, 
optical shaft encoders and precision 
a.c. dividers, etc. | New accessories 
developed for the established equip- 
ments are also shown. 

9WW 356 for further details 


DOBBIE McINNES 


Two twin-channel Graphispot re- 


corders, the GRS and the GRD, are 


A. Multirange meter Type 
685-T shown by Cropico. 


latest additions to the range of indus- 
trial and laboratory galvanometer 
recorders being displayed this year. 
Another instrument to be shown for 
the first time is the “ D-Mac” limpet 
logger, a self-contained instrument 
used for sampling and recording data, 
at pre-set intervals, on magnetic tape 
SWW 357 for further details 


DUBILIER 
Capacitors, resistors and suppression 
devices are being shown by the 


Dubilier Condenser Company. Pro- 
ducts of interest include delay and 
pulse-forming networks, and a range 
of interference suppressors. 

9WW 358 for further details 


EEE: 

Evans Electroselenium Ltd. is show- 
ing a selection from its range of 
E.E.L. photo-electric equipment for 
use in medical and industrial labora- 
ties. A wide range of microammeters 
and galvanometer units are also 
displayed, 

9WW 359 for further details 

E.E. VALVE CO. 

The English Electric Valve Company 
is showing a selection of the valves 
and tubes it manufactures for the 
electronics industry. The display 
includes high-power klystron ampli- 
fiers, storage tubes and _ television 
tubes as well as transmitting and 
receiving valves, travelling wave tubes, 
backward wave oscillators, etc. An 
entirely new series of high-voltage 
vacuum variable capacitors for 75A 
operation are also featured. 

9WW 360 for further details 


E.N.M. 

English Numbering Machines Ltd. 
are exhibiting their wide range ol 
mechanical and _ electro-mechanical 
counting devices and systems with 
indicating or print-out facilities. 

SWW 361 for further details 

E.R.G. INDUSTRIAL CORP. 

A variety of chokes, transformers, 
resistors and dry reed relays are 
included in this year’s display. The 
precision wire-wound resistors (to 
DEF 5113) are singled out as of 
special interest. 

SWW 362 for further details 


EKCO 

Both the aviation and instrumentation 
divisions of Ekco are showing equip- 
ment including a radar speed meter 
for measuring the speed of moving 
vehicles and a miniature tuning fork, 
measuring 3X2X{Zin and available 
in a range of frequencies from 400c/s 
to 2.4kc/s. Dynatron equipment is 
also on show. 

9WW 363 for further details 


ELCOM 

Elcom (Northampton) Ltd. are dis- 
playing their new range of sound 
mixing equipment and _ associated 
components, which include switches, 
plugs and sockets, printed circuit con- 
nectors, faders and attenuators. Com- 
plete mixing desks, ranging from 
four-channel transportable units to 


multi-channel consols are being 
shown. 
Q9WW 364 for further details 
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ELECTRO MECHANISMS 

A wide range of vibration transducers 
for flight-test instrumentation and 
ground-vibration analysis are shown 
and, in addition, the associated elec- 
tronic equipment is demonstrated. 
Other exhibits include strain gauges, 
displacement transducers and a range 
of Japanese precision, wire-wound 
potentiometers. 

S9WW 365 for further details 


ELECTROLUBE 
The full range of Electrolube lubri- 
cants and greases are being shown 
together with examples of the com- 
ponents on which they are used. 
S9WW 366 for further details 


ELECTRONIC MACHINE 

Industrial electronic control equip- 
ment utilizing various types of 
capacity, photo electric and ultrasonic 
sensing devices is shown by Elec- 
tronic Machine Control Ltd. And 
an extensive range of nucleonic in- 
struments and equipment is being 
demonstrated by Panax Equipment 
Ltd. The other company in the 
Electronic Machine group, VWacwell 
Engineering, is showing specially 
manufactured equipment for setting 
up semiconductor production lines 
and full range testing of production 
batches of semiconductor devices. 
S9WW 367 for further details 


ELECTROSIL 

“Lo-cap” capacitors, with glass die- 
lectric and fused into a glass mono- 
lithic unit in a range of 0.1 to 10pF, 
are featured together with a variety 
of resistors. Corning glass memories 
and thin film resistor networks are 
also to be seen. 

S9WW 368 for further details 


A 

This 25kW power klystron (K377) from 
the English Electric Co, is to be used in 
the new BBC-2 television transmitters. 


ELECTROTHERMAL 

The electronic division of Electro- 
thermal Engineering Ltd. is showing 
a selection of moulded precision re- 
sistors, which the company intro- 
duced last year under the trade name 
Precistor. A selection of laboratory 
and industrial heating equipment, 
scientific instruments and control 
equipment is being shown by the 
company’s heating division. 

9WW 369 for further details 


ELESTA ELECTRONICS 

Included in the exhibits of this Swiss 
company are photoelectric devices, re- 
lays and electronic counters. Some 
of the cold cathode tubes they manu- 
facture for stabilization, relay and 
counter applications are also being 
shown. 

9WW 370 for further details 


ELGA PRODUCTS 
A new water-purification plant is 
introduced by Elga. Capable of 
being tailored to customer require- 
ments, the basic system consists of 
the de-ionizer, control equipment 
(with quality monitor) and the distri- 
bution tank. An example of the 
scheme is that of the water require- 
ment in a c.r.t. plant. Twenty-two 
*‘ draw-off”” points are provided, the 
system having a 500 gall/hr flowrate. 
Sealectro Corporation is sharing 
this stand and are showing their vast 
range of Teflon-bodied terminals, 
coaxial cables and switches. 
9WW 371 for further details 


ELLIOTT-AUTOMATION 

Products from more than 40 com- 
panies and divisions in the group are 
on show and it seems invidious to 
highlight any items. However, 
dominating their stand G50 is the 
display of the ARCH family of com- 
puting systems. There is also a 
demonstration of data transmission, 
examples of miniature logic elements, 
servo components, ultrasonic clean- 
ing tanks, and digital recording and 
control systems. On stand E255 will 
be found a wide range of communica- 


tions test instruments, precision 
microwave components and measur- 
ing instruments including some from 
Elliott’s W. German associates Spin- 
ner and Wandel & Golterman. 

SWW 372 for further details 


ENGELHARD 

Engelhard Industries Ltd., who re- 
fine and fabricate precious metals, 
are showing a selection of their pro- 
ducts. Thermocouples and measur- 
ing resistance wires are included 
along with a comprehensive display 
of hot-bonded bimetal rivets, which 
the company has introduced to coun- 
ter the rising cost of silver. 

9WW 373 for further details 


ENGLISH ELECTRIC 

Products from the Industrial Actua- 
tor Division, the Metal Industries 
Division, the Small Machines Divi- 
sion and the Fractional Horsepower 
Motor Division of the English Elec- 
tric Company are shown. Demon- 
strations of telemetry, process 
control and marine watch-keeping 
systems are presented by English 
Electric-Leo Computers. This com- 
pany also shows a number of photo- 
electric cells and infra-red detectors 
that were developed mainly for 
measurement applications in the steel 
industry. 

The principal demonstration im 
the Marconi Company’s section of 
the stand is that of an ultra high- 
speed computer which performs over 
30x10" orders per minute. Other 
demonstrations include “ Autospec” 


error-correction ‘ equipment and 
closed-circuit television. Specialized 
components are also shown. 
S9WW 374 for further details 

EPSYLON 

Epsylon Industries are showing 


samples of magnetic recording equip- 
ment. The display includes four 
magnetic recorders introduced this 
year, their Series 111 lapped record- 
ing heads and their range of resistor 
(Continued on page 285) 


These Panax sub-assembliés are being shown on the Electronic 
Machine stand. 
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2 OU TSTANDING 
_ CANNON PLUG SERIES 
MEETING REQUIREMENTS 
OF MIL-C-264826 


KPT SOLDER POT 


@ SMOOTHER ENGAGEMENT AND SEPARATION FORCES, 
INHERENTLY PERFORMING IN A NARROWER RANGE, 
PROVIDED BY A REVOLUTIONARY BOWSPRING* 
SOCKET CONTACT DESIGN, 

® HIGHLY CONDUCTIVE LEADED-COPPER, PROBE-PROOF, 
CLOSED-ENTRY SOCKET CONTACT HAS LOWER 
MILLIVOLT DROP. 


® LOWER COUPLING FORCES REQUIRED ON THE CANNON 
QUICK CONNECT-DISCONNECT BAYONET LOCK, 


© SUPERIOR INSULATORS COMPLETELY MANUFACTURED 
AND QUALITY-CONTROLLED BY CANNON. 


® AVAILABLE IN 7 SERVICE TYPES—7 SHELL STYLES, 
® SIZES 8 THROUGH 24; 2 TO 61 CONTACTS. 

® ACCOMMODATES AWG SIZE 26 THROUGH 16 WIRE. 
© 5-KEY POLARISATION PREVENTS CROSS PLUGGING. 


® HIGH STRENGTH IMPACT EXTRUDED HOUSINGS, 


KPTM CRIMP TYPE 


® IMPROVED RELIABILITY BECAUSE OF SIMPLE ONE-PIECE 
MOULDED INSULATOR/GROMMET CONSTRUCTION 
—DUAL SHORE* OF SPECIALLY COMPOUNDED 
POLYCHLOROPRENE RUBBER. 


e@ HIGHLY CONDUCTIVE LEADED-COPPER, PROBE-PROOF, 
CLOSED-ENTRY CONTACT HAS LOWER- MILLIVOLT DROP 
PLUS MEETS REQUIREMENTS OF MIL-C-23216. 


©@ INTEGRALLY-MOULDED POSITIVE STOP PREVENTS 
CONTACT OVER-INSERTION. 


@ DUAL SHORE INTEGRALLY-MOULDED INSULATOR/GROMMET 
FOR DEPENDABLE SEALING OF CONTACTS. 


® RAISED BARRIERS AROUND ‘EACH PIN, MATING WITH 
LEAD-IN CHAMFER AROUND SOCKET, PROVIDE 
INDIVIDUAL INTERFACIAL CONTACT SEALING. 


@ REAR HARDWARE FOR KPT/KPTM COMPLETELY 
INTERCHANGEABLE. 


® SEALED IN TRANSPARENT, ENVIRONMENTAL PROOF 
BAG, WITH COMPLETE ASSEMBLY INSTRUCTION; 
CONTACTS, WITH SPARES, AND SEALING PLUGS 
PROTECTED IN SEPARATE VIAL. 


WHETHER YOUR REQUIREMENTS ARE FOR MIL-C-26482C (NAVY) SOLDER POT OR CRIMP TYPE, SPECIFY CANNON, THE 


WORLD'S LARGEST AND MOST EXPERIENCED MANUFACTURER OF ELECTRICAL CONNECTORS. 


INFORMATION, WRITE TO:. 


@*CANNON!? 1S A TRADEMARK REGISTEREO IN U, S, PATENT OFFICE 
AND IN OTHER COUNTRIES BY CANNON ELECTRIC COMPANY 


CANNON ELECTRIC (GREAT BRITAIN) LTD. 


168 Old Street, London E.C.1, England 


PLANTS IN; LONDON « BORNEM, BELGIUM « PARIS: TOKYO * MELBOURNE * TORONTO (7% \\ 
LOS ANGELES, SANTA ANA & ANAHEIM, CALIF. * PHOENIX, ARIZ. *.SALEM, MASS, 


+] 1963 CANNON ELECTRIC COMPANY 


Sales offices and representatives in principal cities of the world 


CANNON 
ELECTRIC 


European Enquiries: Cannon Electric International Inc. Bornem, Belgium. Telephone: (03) 77.06.14. 
Scandinavian Enquiries: Sweden; Ab Gosta Backstrom, Box 12089 Stockholm 12, Denmark: Tage Schouboe, 7 Skyttegade, Copenhagen, Norway: Morgenstierne & Co., Wessels Gate 6, Oslo. 


Finland; OY Chester AB; Uudenmaankatu, 23.A, Helsinki. 
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The transmissibility of a system at resonance is referred to as the “Q” of a 
system—a fact of which the vast majority of the readers of this Journal will 
be seized. 


“Q” may be regarded as the measure of the efficiency with which our 
Isolators and Shockmounts function. 


Many thousands of BARRYMOUNT Vibration and Shock 
Isolators are in service in aircraft on air routes all over the world. 
Similarly thousands of delicate instruments employed in 
fighting and other vehicles on land, and in ships at sea, are 
protected against shock and vibration by one or another of the 
various Isolators and Shockmounts which we design and 
manufacture. Increasingly they are being used in industry to 


protect modern control and recording equipment. 


Every engineer who is concerned with “‘O’’ should have at hand 
a full set of these Product and Data Sheets .. . all you have 
to do is to write or telephone for our publication entitled 


“ENGINEERS of ISOLATING SYSTEMS”’. 


The illustration (left) shows the large moving coil vibrator 
which is a unit of equipment in the Laboratories at our 
Works at Hersham; this is one of the largest units of its 
kind to be installed in an independent establishment. 
It is typical of the resources we have developed with 
which we carry out environmental studies and testing. 


wave IN_ENGLETD UNDER uicence 


BARRY 'B) MOUNT 


FROM BARRY WRIGHT CORR OF U:S.A- 


CEMENTATION (MUFFELITE) LIMITED 


HERSHAM WALTON-ON-THAMES SURREY 
Telephone: Walton 24122-3-4-5. 


4 
i 
¥ 
4 


ig aeons 


Founder-Sponsor Member of The . : 
Society of Environmental Engineers 


9WW—103 FOR FURTHER DETAILS. 


A 
Epsylon MRI080 magnetic re- 
corder for up to 16 channels. 


silicon transistor logic units 
(“Sylogs”’). Closed-circuit television 
is also featured. 

9WW 375 for further details 


ERIE RESISTOR 

Miniature tantalum capacitors suit- 
able for working voltages of 6, 10, 
15, 20, 35 and 50V (d.c.) are intro- 
duced. . The capacitance range is 
0.33 to 330uF. The established 
component lines are also shown. The 
miniature suppression filters demon- 
strated offer an attenuation of radio 
interference over a range of 150 kc/s 
to_ 1000 Mc/s. 

9WW 376 for further details 


ETHER 

A thermocouple thermostat, a poten- 
‘tiometric indicating temperature con- 
troller, a precision 10-turn potentio- 
meter, and a minature semiconductor 
strain gauge are among the exhibits 
to be seen for the first time. ‘There 
are several working demonstrations 
incorporating temperature  instru- 
ments, power supplies, solenoid 
valves, Haydon timers and transdu- 
cers, etc. 

_SWW 377 for further details 


EVERSHED 

A series of solid-state circuit modules 
for on-line analogue computing 
are being demonstrated to show their 
use in industrial process control. 
Other exhibits include a selection of 
items from Evershed’s range of in- 


strumentation and control systems. 
S9WW 378 for further details 


FACIT 

Facit Aktiebolaget Atvidabergs In- 
dustrier of Stockholm, Sweden, are 
featuring three of their products at 
this year’s show: the PE 1000 high- 
speed paper tape reader; the PE 1500 
high-speed paper tape punch; and the 
Carousel magnetic tape memory. 
Both the tape reader and the tape 
punch are suitable for 5-, 6-, 7- or 
8-track tape operation. 

9WW 379 for further details 


FAIREY GROUP ; 
Companies within the Fairey Group 
are exhibiting a wide range of pro- 
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This miniature relay from G.E.C. (Telecom- 
munications) can be seen on the M-O Valve 


stand. 


ducts. These include direct power 
converters, glove boxes and nuclear- 
control systems (all by the nuclear 
division), hydraulic devices and vibra- 
tors. 

9WW 380 for further details 


FARNELL 

Several stabilized voltage supply 
units are being shown, including a 
number of new types, one of which, 
in addition to supplying an accurate 
voltage source, can be used to 
measure a yoltage within the range 
0-100 V .at high accuracy. Farnell 
Instruments Ltd. are also showing a 
new low-priced sine and square wave 
oscillator, covering the frequency 
range 1c/s to 100kc/s. 

9WW 381 for further details 


FIELDEN 

Fielden Electronics Ltd. are showing 
a wide selection of process control 
equipment. Other exhibits include 
a potentiometric pyrometer for use 
with thermocouples, a range of Bikini 
precision temperature controllers, and 
a low frequency alarm for use on 
50c/s and other supplies. 

SWW 382 for further details 


FILHOL 

The exhibits include industrial jewel 
bearings, meter pivots, pins and 
sockets for miulti-pin plugs and 
gramophone styli. 
parts supplied by this company are 
machined in many materials. Norm- 
ally a 0,002in tolerance is maintained 
but, if required, the parts can be 
machined to within 0.0002in. 

9WW 383 for further details 


FORMICA 

The full range of paper and glass- 
based, copper-clad laminates is dis- 
played together with examples of 
printed circuitry constructed on 
typical laminates. Another display 
is devoted to the use of paper-fabric 
and glass-based industrial laminates. 
Engraved and printed signs (on 
Formica) are also shown. 

SWW 384 for further details 


FOSTER 

A selection of temperature measur- 
ing and controlling equipment is 
being shown by the Foster Instru- 
ment Company. The display includes 
electrical resistance thermometers, 


The instrument - 


thermo-electric, optical and radia- 
tional pyrometers. 
9WW 385 for further details 


FOXBORO-YOXALL 
In addition to recent developments 
in the gas chromatography fields, the 
company’s range of pneumatic and 
electronic analogue computers are 
shown, Other exhibits include flow 
meters and electronic and pneumatic 


force and motion balance transmitters. 
9WW 386 for further details 


FRIDEN 

A desk-sized computer specially de- 
signed for applications which require 
high-speed computation as well as 
descriptive alphabetical information is 
shown. Other exhibits include a tele- 
phone data transmitting system, with 
complementary receiving equipment, 
and several calculators capable of 
automatic extraction of square roots 


and of automatic squaring. 
9WW 387 for further details 


G.E.C. ELECTRONICS 

Data transmission equipment for 
sending information at 100 characters 
a second over telephone lines and 
incorporating error detection facilities 
is displayed. There are also four 
additions to the company’s range of 
remote control and indication equip- 
ment. Also featured is the Lancon 
v.h.f. transceiver produced originally 
for the Lancashire Constabulary. 
9WW 388 for further details 


G.K.N. 

The main feature of this stand is the 
range of G.K.N. Phillips “ Pozidriv ” 
recess screws. The advantages of the 
new shape (recess) are clearly shown 
by a colour film. Other products 
include weld bolts, crinkle washers 
and plastic mouldings. 

9WW 389 for further details 

G.P.O. 

The data transmission service pro- 
vided by the General Post Office is 
featured. 


GENERAL CONTROLS 

A complete range of precision wire- 
wound potentiometers and associated 
components are on display. Digital 
turns counters, indicating dials, pre- 
cision turned knobs, locking control 
knobs, spindle locks and flush locks 


are also being shown. 
9WW 390 for further details 
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GOODMANS 

Loudspeakers from 24in to 12in dia- 
meter for domestic applications are 
being shown, with a selection of 
speaker enclosures. Goodmans -In- 
dustries Ltd. are also showing a range 
of speakers for public address appli- 
cations. 

SWW 391 for further details 


H.C.D. RESEARCH 

Several frequency standards, one of 
which has an accuracy of better than 
one part in ten to the tenth per day, 
and precision oscillators are being 
shown. Other exhibits include ranges 
of selenium rectifiers, silicon diodes 


and encapsulated bridge rectifiers 
from their German associates 
Semikron. 

SWW 382 for further details 

H.V.L. 


The Syntec 150 multi-channel pulse 
height analyser from Linear Alpha 
Inc. and the Model 400 channel 
height pulse analyser from Radiation 
Counter Laboratories Inc. are being 
displayed. H.V.L. Ltd. are also 
showing the Stabimat digital drift 
stabilizer and a selection of scintilla- 
tion crystals from the Kyoto Elec- 
tronics Manufacturing Company, of 
Japan. 

9WW 393 for further details 

HATFIELD 

Hatfield Instruments and Balun Ltd. 
are showing their standard range of 
instruments, which includes an r.f. 
bridge, a selection of a.c. power 
supply units, and an a.c. clip-on 
milliammeter. Hatfield are also show- 
ing a range of transmission test 
equipment manufactured to designs 
of the G.E.C. Telecommunications 
Division. An industrial television 
camera manufactured by A.C.E.C. 
(Ateliers de Constructions Electriques 
de Charleroi) of Belgium, is also 
being shown. 

SWW 394 for further. details 


HAWKER SIDDELEY __ 
The industrial electronics division of 
Hawker Siddeley Dynamics Ltd. are 


‘ 


showing the data handling equipment 
which forms the basis of their elec- 
tronic control and telemetry systems. 
They also have a display showing the 
manufacturing techniques they use 
in the encapsulation of equipment. 
9WW 395 for further details 


HENDREY RELAYS 

In addition to a comprehensive 
display of industrial and aircraft 
relays, complete systems for fire- 
prevention control and examples of 


special scientific equipment are 
shown. 

SWW 396 for further details 
HENGSTLER 


A panel of electromagnetic counters 
provides an eye-catching display. The 
demonstration is programmed to 
show typical examples of the pre- 
determining and indicating proper- 
ties of the F043 and FA043 series of 
counters. 

SWW 397 for further details 


HEWLETT-PACKARD 

A broadband frequency synthesizer 
(0.01 c/s-50 Mc/s), which employs a 
1 Mc/s internal standard having a 
stability of +3 parts in 10° per day, 
a digital voltmeter and sweep oscilla- 
tors for the 1-4 Gc/s range are among 
the new equipment being shown. 
9WW 398 for further details 


HIGHLAND ELECTRONICS 

A range of miniature push-button 
switches, miniature rotary switches 
and specials, including spring-return, 
unidirectional and concentric, are be- 
ing shown. Other exhibits include 
miniature balanced armature micro- 
phones and miniature alarms. 

SWW 399 for further details 


HOFFMANN 

This Dutch company, which has now 
formed a British subsidiary—J. H. 
Hoffmann (G.B.) Ltd., specializes in 
the production of chart paper. 

SWW 400 for further details 

HIRST ELECTRONIC : ; 
The company’s products to be seen 
include stabilized power supplies, 


and a display of encapsulated assem- 
blies. As agents for Hughes Aircraft 
Co., of California, they are showing 
their micro-welding head with 
capacitor discharge power pack. 
9WW 401 for further details 


HIVAC 

Recent additions to the company’s 
range of thermionic and electronic 
devices being shown include the 
‘XN3 digital display indicator and dry 
reed relay inserts. They are also 
showing their range of subminiature 
valves. 

9WW 402 for further details 


HONEYWELL 

Items making their debut at the show 
include an on-line mass flow com- 
puter for measuring the flow rate 
of gases or liquids, an fm. recorder/ 
reproducer for the medical, scientific 
and industrial fields, and a 24-chan- 
nel Visicorder oscillograph. — 

SWW 403 for further details 


HUGHES INTERNATIONAL 


Instruments and components are 


featured in this display. The com- 


ponents include a great variety of 
semiconductor devices and thermionic 
valves. The instruments include 
digital voltmeters, oscilloscopes and 


lasers. Welding equipment is also 
shown. 

SWW 404 for further details 

HUNT 


All types of miniature and standard 
capacitors for electrical and electronic 
applications are being shown. Metal- 
ized film, metalized paper and film, 


and special printed circuit capacitors 


are included in the display. 
SWW 405 for further details 


IMHOF 

A selection from their extensive range 
of instruments and equipment racks, 
cases, consoles and accessories are 
on display. 

9WW 406 for further details 

INSTRON 


Instruments manufactured in the 
United States for testing materials 


A One of several dry-reed relays (Type 


XS4) shown by Hivac. 


Bench power unit having 
VW (International Electronics). 


A 20c/s to 2Mc/s a.c. clip-on milliammeter, which 
measures current from ImA to IOA, can be seen 
on the Hatfield Instruments stand. 
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two outputs of 0-50V at 2A 
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A 
Mass _ flow computer 
Honeywell Controls. 


A 
Hughes 203 Tono-corder for the display 
of graphical data on a 5in storage tube. 


~ 


are being shown. These include ten- 
sile testing machines, an optical ex- 
tensometer and an environmental 
chamber. 

9WW 407 for further details 


INTERNATIONAL ELECTRONICS 
Three bench power units, using the 
switch inductor method of stabiliza- 
tion, are introduced at the show, to- 
gether with a digital voltmeter with 
four ranges giving four-digit readings 
up to 1, 10, 100, and 1,000 V. 

9WW 408 for further details 


IRELAND INDUSTRIAL DEV. .- 
Information on the facilities offered 
to companies manufacturing in Ire- 
land is provided by the Industrial 
Development Authority. 

9WW 409 for further details 


JENNINGS RADIO 

This American company is featuring 
vacuum capacitors, vacuum power 
switches, and transfer and coaxial 
relays in vacua. 

9WW 410 for further details 


JOHNSON, MATTHEY 
Several new developments are shown, 
of these the range of base- and noble- 
metal potentiometer wires are given 


prominence, as are the “Silver Star” 


capacitors and silver anodes. Other 
products on show include thermo- 
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introduced 


Proportional, integral and derivative control in process control 


A 
Hewlett-Packard 140A oscilloscope with 5in c.r. tube 
and X & Y plug-in units. 


couples, high-purity metal alloys and 
permanent-magnet material. 
9WW 411 for further details 


JOSEPH ELECTRONICS 

The stand is divided into 4 sections, 
each part being allocated to the pro- 
ducts of the companies represented 
by Joseph Electronics. The firms 


are Censor (Liechtenstein), Diirr- 
wachter-Doduco-K.G. (W. Ger- 
many), Electrovac (Austria) and 


Witte and Sutor (W. Germany). The 
products on show range from com- 
ponents to measuring instruments 
and production machines. 
9WW 412 for further details 


KAPPA ELECTRONICS 

Moisture meters, cold-cathode in- 
dustrial control equipment, solid- 
state control devices, pressure 
switches and an oven are demon- 
strated. The oven utilizes a low- 
voltage magnetron producing 1kW 
of microwave energy and the equip- 
ment is characterized by a simple 
push-button control system, 

9WW 413 for further details 


KERRY’S 

Ultrasonic cleaning equipment, rang- 
ing from small bench units to mul- 
tiple-tank cleaners, is being shown by 
Kerry’s (Ultrasonics) Ltd. Other ex- 
hibits include ultrasonic drills, ultra- 


loops is provided by this instrument of Lancashire Dynamo, 


& 


sonic dip-tinning equipment and 
capacitor discharge stud welding 
equipment. 


9WW 414 for further details 


KEYSWITCH RELAYS 

A complete range of Keyswitch 
type 3000 and 600 Post Office relays, 
and their latest P33 transistorized 
models, are on display. Other pro- 
ducts on show include their low-cost 
Omron series of relays and their MH 
series of sub-miniature relays. 
9WW 415 for further details 


KOVO 


‘A range of measuring instruments 


manufactured by TESLA and bio- 
logical microscopes from Meopta 
Instruments are being shown on the 
stand of KOVO—the Foreign Trade 
Corporation of Czechoslovakia. A 
3Mc/s millivoltmeter, precision capa- 
citance bridge, ““Q” meter suitable 
for operation. up to..300Mc/s, a 
1Mc/s universal counter, an a.m./ 
f.m. signal generator and a stabilized 
power supply unit are included in 
the display. 

9WW 416 for further. details 


LANCASHIRE DYNAMO 

Controllers, recorders and photoelec- 
tric equipment are being shown. 
Among the controllers is a small 
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A 
Solid-state signal generator (TF2002) cov- 


Nalder long-scale (240°) 
pointer meter. 


ering I0kc/s to 72Mc/s in eight bands 


(Marconi Instruments). 


temperature control unit (TCT1) em- 
ploying a printed-circuit transistor 
amplifier and a three-term controller 
GTC) providing proportional, in- 
tegral and derivative control in pro- 
cess control loops. 

SWW 417 for further details 


LECTROPON 

Lectropon Ltd., which was formed 
last year to represent American and 
French countries in the U.K., is 
showing a selection of tuning forks 
manufactured by Time and Fre- 
quency of Batavia, Illinois. These 
tuning fork oscillators are claimed to 
have long term accuracies ranging 
from 50 parts in 10° to 1 part in 10’, 
without the use of ovens. 

9WW 418 for further details 


LEEDS & NORTHRUP 

A feature of this year’s display is the 
Speedomax Type W potentiometric 
recorder which, with a calibrated 
chart width of 10in, is only 15in 
wide and 12in high. Other equip- 
ment on display includes several por- 
table potentiometers, a- Mueller 
bridge, a stabilized d.c. indicating 


amplifier and a bench type pH 
indicator. 
S9WW 419 for further details 


LEEVERS-RICH 

Equipment being shown for the first 
time by Leevers-Rich includes a new 
version of their 16mm _ sprocketed 
magnetic film recorder, a servo-con- 
trolled transcription machine for 
automatically copying synchronous 
tape recordings to magnetic film 
tracks, and a closed loop deck for 
4+ in or 1 in tapes and speeds of from 
1Z to 60 in/sec. 

SWW 420 for further details 

LEVELL 

The transistor decade oscillator type 
TG66A and the universal counter 
timer type TM51B are the two latest 
instruments in the range manufac- 
tured by Levell Electronics Ltd. 
Other transistor instruments on show 
include several r.c. oscillators and a.c. 
voltmeters, and an a.c. amplifier 
which can be used to increase the 
sensitivity of an oscilloscope by 10 
or 100 times. 

S9WW 421 for further details 
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LEWCOS 

London Electric Wire Co. & Smiths 
are exhibiting their comprehensive 
range of insulated wires and strips, 
some of which are self-fluxing. Other 
exhibits: include nickel-chrome and 
cupro-nickel resistance wires from 
the Vactite Wire Company, and a 
selection of printed circuit boards 
and cable forms from Printed Cir- 
cuits Ltd. The latter company is 
also showing printed potentiometers 
and resistance units. 

9WW 422 for further details 


LINVAR 

General purpose, instrument and 
oscilloscope trolleys are being shown 
along with samples of the racks, 
cabinets and cases, Linvar manufac- 
ture for the electronics industry. 
SWW 423 for further details 


LYONS, CLAUDE 

In addition to showing their own a.c. 
automatic voltage stabilizers and high- 
current stabilized d.c. power supplies 
Claude Lyons are exhibiting instru- 
ments by seven American, three 
French and one Italian firm for which 
they are agents. The newly formed 
General Radio Company (U.K.) is 
sharing this stand and is showing 
several new instruments including the 
1162A decade frequency synthesizer, 
the 1900A wave analyser and a tone- 
burst generator Type 1396A. 

S9WW 424 for further details 


LUCAS 

The products of four companies in 
the group are shown on this stand. 
Bradley’s are showing, in addition to 
their range of lasers and established 
instruments two new calibrators, 
Types 125(a.c.) and 126(d.c.), provid- 
ing a stabilized voltage supply. Rotax 
include a range of photo-electric 
shaft-angle encoders with accuracies 
up to five seconds of arc. Additions 
have been made to the range of 
Lucas power silicon transistors, and 
Joseph Lucas (Batteries) are showing 
a new range of lightweight silver 
oxide/zince cells and batteries. 


SWW 425 for further details 
M-E-C 
Mimature Electronic Components 


Ltd. are showing a variety of wire- 


-G.E.€. 


Levell transistor decade oscillator Type 
TG66A. 


wound resistors and potentiometers 
with a range of miniature toggie 
switches, whose overall diameter is 
less than tin and which project only 
#in behind a standard instrument 
panel. ; 

9WW 426 for further details 


M.E.L. EQUIPMENT : 

The M.E.L. Equipment Company, a 
new company formed from Mullard 
Equipment Ltd. and Research & 
Control Instruments Ltd., is show- 
ing a selection of its telecommunica- 
tion equipment, closed-circuit tele- 
vision and ultrasonic equipment, and 
a selection of electronic sub- 
assemblies. 

9WW 427 for further details 


M-O VALVE CO. 

Among the many new devices being 
shown is a packaged semiconductor 
microwave generator for the 
12-15 Gc/s band which has a power 
output of some 15 mW. Additions to 
the M-O range of c.r.ts is the rec- 
tangular screen 700E which has a dis- 
play area of 45x24mm nd _ is 
primarily intended for the display of 
digital information. New valves in- 
clude the E3008 directly-heated disc- 
seal triode. The extensive range of 


instruments and components dis- 
played on this stand by Salford 
Electrical Instruments includes 


quartz crystal controlled transistor 
oscillators, capacitors and magnetic 
materials. The components group of 
(Telecommunications) is 
showing and demonstrating a wide 
range of electromechanical equipment 
suitable for use in data handling, re- 
mote control and electronic control 
systems. Of especial interest is a new 
relay with a volume less than 0.04 cu 
in and witha mechanical life expec- 


tancy of 50 million operations. 
SWW 428 for further details j 


MAGNETIC DEVICES 
A selection of relays, which the com- ° 
pany manufactures for the electrical 
and electronic industries is being 


“shown along with a selection of 


solenoids and sequence timers. 
Several coaxial and multiway con- 
nectors are also on display. 

9WW 429 for further details 
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MALLORY BATTERIES 

Mercury, manganese alkaline and 
silver oxide cells are being shown in 
a number of different circuit appli- 
cations. 

9WW 430 for further details 


MARCONI! INSTRUMENTS 

The full range of telecommunication 
measurement equipment is shown. 
However, particular prominence will 
be given to the “2000” range of 
modular instrumentation. Two new 
instruments are introduced at the 
exhibition, these are the solid-state, 
10kc/s to 72 Mc/s signal generator 
Type TF2002 and the transistor 
counter Type TF2401. 

SWW 431 for further details 


MARRISON & CATHERALL 

A representative selection of the per- 
manent magnets and “C” cores the 
‘company manufactures is _ being 
shown. Other exhibits include the 
results of a design study Marrison & 
Catherall has recently completed on 
magnets for use with reed switches 
and mass spectrometers. 

9WW 432 for further details 


MARTIN-IVO 

Irion & Vosseler of West Germany, 
represented by Martin-Ivo, are show- 
ing for the first time in this country 
their comprehensive range of mecha~- 
nical and electrical counters. In- 
cluded in this is a complete series of 
totalizing and predetermining units 
with push-button and/or electric 
reset facilities. 

9WW 433 for further details 


McMURDO 

The McMurdo Instrument Company 
is showing a 
holders, plugs and sockets, and ancil- 
lary items. Others exhibits include 
a miniature electrocardiograph, logic 
blocks and timing devices from Louis 
Newmark Ltd. 

9WW 434 for further details 


MEASURING INSTRUMENTS (PULLIN) 
_A selection of miniature and her- 
metically sealed voltmeters and 
ammeters: are being shown. The 
new “Slimline” range of panel 
mounting instruments is included in 
- the display. 

9WW 435 for further details 
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selection of valve-_ 


Leevers-Rich Series N closed-loop portable recorder. 


NSF printed-circuit edge-control rotary switch. 
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MEC-TEST 
Two types of heavy-duty proximity 
switches, known as _ Proximitron 


Type C, are featured. The inductive 
type detects ferrous and non-ferrous 
metal at distances of up to 14 inches 
and can count up to 10,000 per 
minute. The ultrasonic type, count- 
ing up to 200,000 per minute, is 
actuated by the breaking of an ultra- 
sonic beam. — 

9WW 436 for further details 


MICROPONENT DEVELOPMENT 
Varied examples of the company’s 
photo-etching process are being 
shown, By this means small quan- 
tities of complex flat metal parts can 
be produced cheaper than by con- 
ventional presswork. 

9WW 437 for further details 


MOORE, REED & CO 

Various types of synchros are being 
shown. The display includes con- 
trol transmitters, transformers and 
differential | transmitters, torque 
transmitters and receivers, resolvers, 
and phase angle generators. A wide 
variety of encoders are also on dis- 
play. 

9WW 438 for further details 
MORGANITE RESISTORS 

This year’s display features a pre- 
cision metal-film resistor, known as 
the Filmet, and a high-value glass- 
enclosed ‘resistor known as the Megi- 
stor. Also exhibited is a wide range 
of ceramic and carbon composition 
resistors and potentiometers together 
with a variety of switches for light 
current applications. 

9WW 439 for further details 


MUIRHEAD 

Several new products are being exhi- 
bited at this year’s show for the first 
time. These include a transistor wave 
analyser covering the frequency 
range 3c/s to 30kc/s, a crystal cali- 
brator, a resistor tolerance indicator 
with a sensitivity of +0.001%, and 
a five-decade Kelvin-Varley divider, 
which, while providing a constant 
load resistance, is accurate to 
+0.01% down to a ratio of 1:100. 
Examples of their synchros and 
servo systems are also displayed. 
9WW 440 for further details 


MUREX 

A number of instruments containing 
Murex sintered magnets and “ Sin- 
comax” magnets are being shown 
along with a new sintered magnet 
alloy, E.H.C., which is claimed to 
have the highest coercive force of all 
commercially available aluminium- 
nickel-cobalt-iron magnet alloys. 
They are also showing a range of 
tungsten, molybdenum, tantalum, 
niobium and zirconium products. 
9WW 441 for further details 


NSF 

A printed circuit 10-position edge 
control rotary switch is introduced 
by NSF who are also showing their 
full range of “Oak” and “ Cutler- 
Hammer” switches. Among other 
items of interest are Holzer timers, 
which are now manufactured under 
license by NSF, and the NSF/ Union 
range of miniature hermetically 
sealed relays. 

S9WW 442 for further details 


NALDER & THOMPSON 

Long-scale pointer meters in small 
sizes (24 x4in) are shown, ‘These 
have low-inertia movements for use 
under conditions of vibration and 
shock. 

9WW 443 for further details 


NUCLEAR ENTERPRISES 

This U.K. associate company of the 
Canadian organization of the same 
name is showing nucleonic instru- 
ments and radiation detectors. 

9WW 444 for further details 


OLIVER PELL CONTROL 

Beside the standard range of a.c. and 
d.c. solenoids, motors and coils, the 
new, improved Varley range of 
miniature, plug-in relays is shown. 
New features of this last component 
include glass-filled, nylon bobbins, 
all-silver contacts gold-flashed and 
relay covers manufactured from 
transparent, non-gassing polycarbo- 
nate material. 

9WW 445 for further details 


P & H ENGINEERING 

Samples of the standard instrument 
cubicles, cases, cabinets and consoles 
manufactured by this. firm are being 
shown. 


9WW 446 for further details 


P.S.B. INSTRUMENTS : 
A strain and stress measuring bridge 
and a number of slow-run actuators 
are the latest products to join the 
P.S.B. range of educational and in- 
dustrial instruments being shown - 
this year. A wide range of gears and 
gear boxes for use with small syn- 
chronous motors for timers, chart 
drives, etc., are also on display. 

9WW 447 for further details 


PACKARD 

Packard Instrument Ltd. is showing 
a selection of spectrometers and 
scintillation detectors. Other exhi- 
bits include spectrometer systems for 
medical, chemical, and industrial re- 
search applications, and a number 
of systems for gas chromatographv. 
9WW 448 for further details 
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PAINTON 

Production models of a new wire- 
wound trimmer potentiometer are 
_ being shown, This is a version of 
the Painton Flatpot series and is only 
yin sq and in long. It is available 
with standard ohmic values from 
10Q to 10kQ. Gold flashed termi- 
nals designed to be used as printed 
circuit pins or as solder spills are also 
being shown. 

9WW 449 for further details 


PALMER, G. A. STANLEY 

The exhibits include rechargeable 
batteries, high-stability, carbon-film, 
metal-film and wire-wound resistors, 
capacitors, switches and hardware 
such as valve holders, knobs, plugs 
and sockets. 

SWW 450 for further details 


PARAMATIC 

A digital follower, for continuous 
monitoring of machine tools, is being 
shown. by the machine tool control 
manufacturers Paramatic Engineer- 
ing Ltd. Other exhibits include an 
electro-mechanical braking device 
suitable for high-speed operation and 
an electro-mechanical measuring unit 
with an accuracy of 0.0005 in over a 
6 in range. 

9WW 451 for further details 


PERKIN-ELMER 

A comprehensive range of instru- 
ments covering the fields of spectro- 
scopy from the ultraviolet to the 
infrared can be examined. Also, 
equipment with applications in the 
fields of atomic absorption, gas chro- 
matography and nuclear magnetic 
resonance is shown. 

SWW 452 for further details 


PHOTOELECTRONICS 

Photoelectric and electronic aids to 
automation are featured in this year’s 
show. This includes a 6-amp solid- 
state switch for controlling solenoids 
at high speed, a photoelectric infra- 
red burglar alarm and long-life indi- 
cator lamps. 

S9WW 453 for further details 


PLANNAIR 

The Plannette range of axial flow 
blowers is being shown at this year’s 
show. Two new models, one with a 
10in diameter and the other with a 
12in diameter, have been added to 
their range. 

9WW 454 for further details 


PLATON 

Flowmeters in a variety of types and 
sizes are shown together with acces- 
sories, including a photo-transistor 
alarm device, 

9WW. 455 for further details 


PLESSEY 

The Plessey Company is showing a 
wide range of components this year. 
New components include a range of 
sub-miniature micro switches, minia- 
ture 3-pole two-way slider switches, 
illuminated push-button switches, 
high-stability tantalum electrolytic 
capacitors and two new types of 
potentiometers. Other exhibits in- 
clude 50c/s and 400c/s servo units 
from Ketay, electro-luminescence 
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devices and photo-resistors from 
Ericsson Telephones, and a selection 
of products from Semiconductors 
Ltd. 

SWW 456 for further details 


POTTER 
Three magnetic tape machines and a 
new “ Quick-Lock” hub, which is 


-claimed to cut the loading time on 


computer tape systems by an aver- 
age of 80%, are among the American 
manufactured equipment being 
shown by the Potter Instrument Co. 
9WW 457 for further details 


PYE 

Six companies in the Pye group are 
sharing the stand on which will be 
found laboratory instruments, includ- 
ing the new pH meter (Model 79) 
made by W. G. Pye, the range of 
transistors and “packaged circuits” 
produced by Newmarket Transistors 
and crystals and crystal ovens of 
Cathodeon. Medical equipment, in- 
cluding a cardiac pacemaker and a 
speech aid for the rehabilitation of 
laryngectomy patients, is shown by 
Pye Laboratories. Vibration test 
equipment (Pye-Ling) and a wide 
range of switches and control equip- 
ment by Pye Switches are also 
shown. 

SWW 458 for further details 


R.C.A. GREAT BRITAIN 


Of . particular interest among the- 


semiconductors on show is the 
TA2307 silicon transistor which has 
an output of over 3 W at 400 Mc/s. 
Also on show are vision tape recor- 
ders, a television film projector and 
distance measuring equipment. 

9WW 459 for further details 


RAACO 

A comprehensive selection from the 
large range of Danish-manufactured 
ee storage cabinets is on dis- 
play. 


SWW 460 for further details 


RACAL 

Several examples of Racal communi- 
cation equipment are being shown, 
including their latest transistor h.f. 
receiver, the RA. 217. Among the 
instruments featured are the type 
SA.535 transistor universal counter/ 
timer, four digital frequency meters 
—two of which are portable instru- 
ments—and two frequency standards. 
O9WW 461 for further details 


RANK CINTEL 

The 18920/1 transistor power pack 
introduced by Rank Cintel is de- 
signed to deliver 6 to 30 volts at up 
to 500mA. A 9in Matricon-alpha- 
numerical display tube is among 
several new c.r.ts and photoelectric 
cells. Latest in the family of Systron 


counter timers is Model 1014, an h.f. 


counter. 
9WW 462 for further details 


RECORD 

The Record Electrical Company are 
exhibiting a number of electrical 
measuring instruments, the latest of 
which is a 4in graphic recorder. 
9WW 463 for further details 


KELIANCE CONTROLS 

Reliance Controls Ltd. are showing 
their wide range of fixed and con- 
tinuously variable potentiometers. 
Both wire-wound and helical types 
are included. 

S9WW 464 for further details 


RELIANCE GEAR 

Apart from gears, the exhibits and_ 
demonstrations include magnetic 
clutches, bevel mitre boxes, speed 
reducers and limit stops. One of the 
demonstrations consists of a new 
heavy-duty, shaft angle encoder 
having 1,000 counts per revolution 
and capable of operating at 300,000 
counts per minute. 

9WW 465 for further details 


ROBAND 
A range of four oscilloscopes, each 
based on the Roband “5” series of 
interchangeable’ plug-in units, is 
introduced. Also shown is a range 
of data handling equipment, includ- 
ing digital voltmeters and remote 
read-out units, and a selection of 
stabilized power supplies. 

Q9WW 466 for further details 


ROSS, COURTNEY 

Insulated and non-insulated “ Sta- 
Kon” terminals are being shown 
with associated hand and power in- 
stalling tools. Other exhibits in- 
clude “Kent” strip terminals and 
automatic machines, ‘“ Ty-Rap” 
nylon cable straps and ties together 
with installing tools, and“ Oddie ” 
fasteners. ; 
SWW 467 for further details 


ROYAL WORCESTER " 
Royal Worcester Industrial Ceramics 
Ltd. are showing their full range of 
ceramic/metal terminals, bushings 


' and stand-off insulators, and wafer- 


thin. substrates. They are also 
showing examples of components 
manufactured to customers’ require- 
ments. 

9WW 468 for further details 


ROYCE ELECTRONIC FURNACES 
The main exhibit consists of a 


furnace used for diffusion processes 


(transistor manufacture). S.c.r. tem- 
perature-control units are utilized 
and a uniformity of +1°C is guaran- - 
teed in the high-temperature zones. 
9WW 469 for further details 


S.E. LABORATORIES 

The full range of equipment manu- 
factured by S.E. Laboratories and its 
subsidiary company Meter-Flow is 
being shown. This includes galvano- 
meter recorders, transducers, demod- 
ulators, strain-gauge amplifiers, 
oscillators and flowmeters. 

SWW 470 for further details 


SGS-FAIRCHILD 

More than half of this stand is devo- 
ted to integrated silicon microcircuits, - 
There will be found additions to the 
family of epitaxial micrologic circuits 
and a flip-flop, designated the “L916, 
which is a complete storage element 
in a single chip of silicon. Also being 
shown is a family of seven milliwatt 
micrologic circuits with a power dis- 
sipation of 2mW/node. Several new 
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transistors, including the 2N3014 and 
2N3137 n-p-n silicon planar types, are 
to be seen, 

9WW 471 for further details 


5:1: 

In the field of micro-electronics 
S.T.C. is featuring the “ Ministac ” 
system of modular circuit construc- 
tion and showing examples of inte- 
grated and thin-film circuits. Among 
the semiconductor devices shown is 
an epitaxial planar switch, a new 5- 
amp silicon avalanche rectifier and 
* Silring ” silicon rectifier stacks. New 
valves include the LS950 travelling 
wave amplifier and an L-band kly- 
stron. Magnetic. materials and a 
wide variety of components are also 
included, 

9WW 472 for further details 


SALTER, GEO. 

George Salter & Co. Ltd. are exhibit- 
ing a selection of circlips, fasteners 
and springs they have produced for 
the instrument and electronic indus- 
tries. 

SWW 473 for further details 


SANDERS 

A representative selection of equip- 
ment from W. H. Sanders (Elec- 
tronics) Ltd. is being shown. This 
ranges from precision gears and gear 
boxes to microwave and industrial 


Solartron ‘CDI40 with 
Sin douple-gun c.r.t. anv 
plug-in X and Y units. » 


Transistor power pack 
(18920/1) to deliver 6- 
30V at up to 500mA 
(Rank Cintel). 

v 


One of the seriés 
of Roband sscij- 
loscopes (RO50). 
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control equipment. A number of kits 
the company produces for educational 
purposes are also featured. 

SWW 474 for further details 


SANGAMO WESTON 

A selection of instruments, ranging 
from laboratory standards to minia- 
ture panel instruments, are being 
shown. Another exhibit is the 
Sangamo magnetic tape instrumenta- 
tion system. 

9WW 475 for further details 


SASCO 

Products of four American manufac- 
turers—Yellow Springs Instruments, 
Self Organizing Systems, Kings Elec- 
tronic Co. and American Super- 
Temperature Wires—are shown, 
together with information on the 
products of nearly 30 other com- 
panies for which SASCO are agents. 
9WW 476 for further details 


SCAMA 

Examples of Scama annunciators, in- 
cluding remote relay annunciator 
components and accessories are on 
display. The Series 700 solid-state 
annunciator is being shown for the 
first time. 

9WW 477 for further details 


SCOTT 
A new data logging system is intro- 
duced by James Scott (Electronic 


This portable power- 
crimping tool is being 
shown by the Plessey 
Company. Be 


Engineering) of Glasgow, who are 
also showing a travelling wave tube 
power supply unit, an e.h.t. power 
unit and an aerial radiation pattern 
recorder, 

9WW 478 for further details 


SERVICE ELECTRONIC CO. 

Various types of industrial fans, 
blowers and electric syrens are being 
displayed. Included in the display is 
a flat axial-flow fan with a flange- 
to-flange measurement of only ljin 
and a free air displacement capacity 
of 95 cu ft-min. 

9WW 479 for further details 


SERVO CONSULTANTS 

The waveform generator Type 130 
and the electro-hydraulic vibration 
table Type 175 are among the pieces 
of equipment featured this year. 
The generator produces cyclic volt- 
age waveforms of any shape by 
means of pattern discs. 

9WW 480 for further details 


SLEE 

The South London Electrical Equip- 
ment Company are exhibiting their 
micro welding machine, which will 
weld wires and tapes, down to 6 
microns. thickness, to metallized 
laminated surfaces, to micro circuits 
on glass substrates and to semi- 
conductor surfaces. 

SWW 481 for further details 


SMITHS 

Five divisions of the Smiths organiza- 
tion are participating although most 
of the equipment shown and all the 
new items are from the Industrial 
Division. The equipment on show 
for the first time in the U.K. in- 
cludes an electronic tachometer, solid- 
state temperature controllers, new 
pen recorders with transistor ampli- 
fiers and attenuators, two slidewire 
potentiometric recorders. and Moto- 
rola telemetry equipment, 

9WW 482 for further details 


SOLARTRON 
Several new Solartron instruments 
are being shown for the first time. 
Among these is a 5-in double-beam 
oscilloscope with plug-in X and Y 
amplifiers and an integrating digital 
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selection of their 
current instruments is also being 
' shown. In addition to their own 
equipment, products from overseas 
companies—who they are connected 
with—are being displayed. An a.c./ 
d.c. digital voltmeter from Rochar 
Electronique is included in this 
section. 

9WW 483 for further details 


voltmeter. A 


SPERRY 

More than a hundred electrical servo 
components are on show along with 
several systems Sperry have intro- 
duced for industrial control applica- 
tions. Among the working demon- 
strations is one showing Sperry’s 
data transmission and logging equip- 
ment. Another shows a new solid- 
state digital system capable of hand- 
ling from six to many thousands of 
parameters. 

9WW 484 for further details 


STEATITE 

A selection of the miniature and sub- 
miniature ceramic components manu- 
factured by Steatite Insulations Ltd. 
is being shown. A wide range of 
ceramic capacitors is also being 
exhibited. 

9WW 485 for further details 


STRATTON 

Several Eddystone receivers are on 
show this year together with a range 
of panoramic display units. These 
units, which are suitable for use with 
the Eddystone range of receivers and 
some others, provide a visual display 
of any received signal and are in- 
tended for both operational. and 
laboratory applications. 

SWW. 486 for further details 


T.C.C. 

New ranges of plain and etched tan- 
talum foil tubular capacitors, plug-in 
plastic-case electrolytics for printed 
circuits, monolithic ceramic capaci- 
tors, * Hikonol ” energy storage 
capacitors for laser applications and 


subminiature electrolytics for potted 
assemblies are among the components 
selected for exhibition. .A display of 
T.C.C.-Sprague components is also 
included, : 
SWW 487 for further details 


T.M.C. 

In addition to showing a selection 
of their own capacitors, the Tele- 
phone Manufacturing Company is 
showing capacitors produced . by 
Pirelli Applicazioni Elettroniche of 
Italy and the General Instrument 
Corporation of the U.S.A. Other 
exhibits include a variety of push- 
button and lever keys, Carpenter 
polarized relays, read-out counters 
and solid-state circuit elements. Data 
transmission equipment is also being 
shown. 

SWW 488 for further details 


TANNOY 

Examples from the wide range of 
equipment available for public 
address, sound reinforcement, and 
audio systems for particular circum- 
stances—flameproof, inductive loop, 
etc.—are on show. ‘Tannoy are also 
showing transducers for environmen- 
tal vibration testing. 

SWW 489 for further details 


TAYLOR INSTRUMENT 

Taylor Instrument Companies 
(Europe) Ltd., formerly Taylor Con- 
trols Ltd., are showing a selection of 
the electronic and pneumatic instru- 
ments they manufacture for the pro- 
cess industries. 

SWW 490 for further details 
TECHMATION 

As agents for the Infotronics ,Corp., 
of America, this company is showing 
their new automatic electronic digital 
integrators. They are also showing 
equipment manufactured by Micro- 
Tek Instruments of the U.S.A. 

SWW 491 for further details 

TECHNA (SALES) 

A range of E-T-A miniature circuit 
breakers for single and three phase 


Some of the industrial cathode ray tubes being shown by Thorn-A.E.I. 


Radio Valves & Tubes Ltd. 
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use with ratings from 50mA to 30A 
are featured. 
SWW 492 for further details 


TECHNOGRAPH 

Technograph & Telegraph Ltd—a 
new company resulting from the 
merging of the printed circuit divi- 
sion of the Telegraph Condenser 
Company with Technograph Elec- 
tronic Products Ltd.—are showing 
circuits made by a new process which, 
they claim, are cheaper to make than 
those using standard etched foil tech- 
niques. A complete range of etched 
foil processed circuits are also ex- 
hibited. 

9WW 493 for further details 


TEDDINGTON 

Teddington Aircraft Controls Ltd. 
are exhibiting a representative selec- 
tion of their precision logging and 
monitoring instruments. These con- 
sist of potentiometric pressure trans- 
ducers and miniature potentiometers. 
SWW 494 for further details 


TEKTRONIX 

The type 647, d.c. to 50 Mc/s, oaks 
loscope is one of the latest instru- 
ments to be added to the Tektronix 
range of oscilloscopes. A selection 
from their current range of instru- 
ments, many of which are of modular 
construction, is being shown along 
with their auxiliary instruments and 
accessories. The sensitivity of the 
type 647 is 10 mV per cm. 

SWW 495 for further details 


TELCON METALS 

Glass sealing alloys with a super-fine 
finish and a wide range of thermo- 
static bimetals are included in this 
year’s display. Other exhibits include 
a range of transformer, transductor 
and choke laminations from Magnetic ~ 
and Electrical Alloys Ltd., a range 
of “ G@?. “type -cores from Telcon- 


(Continued on page 293) 


Telequipment Type S5/A oscilloscope 
with calibrated sweep speeds from 
100mséc to Iusec per cm. 
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Marconi self-tuning H.F system— 
the first in the world to be station 
planned from input to output. 


saves 80% 
floor space 


Transmitters can be mounted side by 
side and back to back or against a 
wall. Floor-ducts are eliminated and 
all power supply components are 
juilt-in. These features lead to 
smaller, simpler, cheaper buildings or 
nore services in existing buildings. 


rugged reliability 


2.F circuits have been simplified and 
he number of mechanical parts re- 
juced to a minimum. Highest engin- 
ering standards are applied to the 
lesign of these parts: stainless steel 
shafts in ball-bearings in heavy, 
igid, machined castings; stainless 
steel spur gears meshing with silicon 
ironze; heavy r.f coil contacts with 
ligh contact pressure. Specified 
erformance is maintained with ample 
Nargins, 


simplicity 

AST reliability allows continuous 
inattended operation with extended 
ir remote control, saving mainten- 
ince and operating staff. Any fault in 
he servo control circuits can quickly 


i located with simple test routines. | 


fansistors and printed wiring give 
hese circuits maximum reliability. 


breakthrough 


MST 30kW transmitter 
type H1200 


La 


An-h.f linear amplifier transmitter for high-grade telecommunications. 
Frequency range: 4-27.5 Mc/s. 

Output power: 30 kW p.e.p, 20 kW c.w. 

Meets all CCIR Recommendations. 


self-tuning 


The H1200 has a frequency following servo 
tuning system. Any frequency may be selected on 
the synthesizer decade dials in the associated 
MST drive equipment; the unattended transmitter 
automatically tunes itself in an average time of 
twenty seconds. Final stage tuning and loading 
servos continuously ensure automatic compen- 
sation for changes in aerial feeder impedance 
caused by weather conditions. Self-tuning gives 
one-man control of an entire transmitting station. 


Marconi telecommunications systems 


he Marconi Company Limited, Communications Division, Chelmsford, Essex, England LTD/HBA 


9WW—104 FOR FURTHER DETAILS. 


PLUGS & 


IMMENSE RANGE-IMMEDIATE DELIVER 


AMPHENOL 

Co-axials 

Microphone 

MS.Range 

MS Type Hermetic Seal 
MS Type MinniE 

Printed Circuit 

SERIES 26,.57, 67, 69; 75, 
77, 78, 80, 86, 91, 97, 126, 
133,143,165, 172. 


BELLING & LEE 
Co-axials 
Screenectors 
Unitors 


CANNON 
MS Range 


ELCO 

Edge Connectors 
Micro-Miniature Varicon 
Printed Circuit 

Rack and Panel 

Varicon 


ETHER 

Miniature 

Printed Circuit 
Sub-Miniature 
KINGS 

Co-axials 

UG Range (including 
Captive Contacts) 


_ Brass 


q 
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SOCKETS | 


SERIES BN, BNC, C, HN, 
LGA LAS PULSE UNWIN, 8 
UHF, TWIN, KG, TNG, ° 
KP, SM, KM, TPS. 


MCMURDO 

DEE Range 

Octal Plugs and Sockets 
Printed Circuit Edge 
Red Range 

Standard Range 

Strip Connectors 


MAGNETIC DEVICES 
Miniature Sealed Co-axials 
Multi-way Back Mounting 


MK. IV 
Aluminium 


PAINTON 

Heavy Duty Multicon 
Microcon 

Miniature Jones 
Multicon 

Printed Circuit 

159 Series 


THORN 
MS Range f 
Miniature Bayonet Lock : VISIT US AT 

Range f IEA EXHIBITION 


STAND E566 


Additional British Types under A.M. sections 5A, 5B, 5C, 
5D, 5X, 1OH, 105G, 105X, 110H. Joint Service ‘Z’ No’s. 
Army ZA No’s. Admiralty AP No’s. Nato Part No’s and | 
P.O. Types. 


) 
A 


A products list covering the complete range of Electronic Components Stocked by SASCO available on request. 


STEWART AERONAUTICAL SUPPLY CO. LTD. 


P.O. Box 20, Gatwick Road, Crawley, Sussex, 
; Tel: Crawley 28700 
Telex No: 87131. Cables: SASCO, Crawley, Telex 


9WW—105 FOR FURTHER DETAILS. 


Single gun electrical storage tube 
from 20th Century Electronics. 


< 


A high vacuum machine 
from the Vacuum Elec- 
tronics Corp., of New 


York. 


A film thickness meter from the Ultrasonoscope Company. 


ded B 


te 


Magnetic Cores Ltd. and a selection 
of resistance wires from Temco Ltd. 
9WW 496 for further details 


TELEDICTOR 

A selection of s.c.r. power supply 
units, with outputs of up to 100 amps 
at 250 volts, are being shown. A 
series of electronic timers and a num- 
ber of transformers are included 
among the other exhibits. 

YWW 497 for further details 


rELEQUIPMENT 

The full range of oscilloscopes is both 
shown and demonstrated. The new 
instruments include the Type S51A, 
which has a 5in, flat-face tube 
and calibrated sweep speeds from 
100msec/cm to Ilysec/cm and the 
Type S51E which is an oscilloscope 
specifically designed for educational 
use. 

S5WW 498 for further details 


THERMAL SYNDICATE 

Examples of pure fused quartz and 
silica, and of high temperature refrac- 
tories, are being shown. ‘These in- 
clude ‘“Spectrosil,’ a high-purity 
silica, with high transmittance in 
the ultraviolet. region. 

g9WW 499 for further details 


THORN 

The Thornvision closed-circuit tele- 
vision equipment forms the major 
part of a display of control equip- 
ment from Thorn Electronics Ltd. 
Thorn’s special products division is 
showing a wide range of exhibits in 
the components field, including elec- 
troluminescent lamps. _ 

SWW 500 for further details 


THORN-A.E.I. 

Thorn-A.E.I. Radio Valves and 
Tubes Ltd. are exhibiting a wide 
range of valves and cathode ray tubes 
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under their brand names Brimar, 
Mazda and Ediswan (export). The 
recently formed industrial cathode 
ray tube division is showing several 
new tubes, including a camera view- 
finder tube of extremely compact 
dimensions and two p.p.i. tubes for 
transistor radar applications. 

9WW 501 for further details 


TINSLEY 

Precision components and laboratory 
measuring instruments are being 
shown. An interesting exhibit is a 
six-figure low resistance potentio- 
meter, known as the Stabaumatic 
Type 5545, reading from zero volts 
to 1.51110 V. 

S9WW 502 for further details 


TOPPER CASES 

A variety of cases, including some for 
scientific instruments and _— radio 
equipment, in leather, plastics, 
covered board, etc., is shown. 

9WW 503 for further details 


TRANSITRON 

A new version of the Transwitch— 
an s.c.r. device which can be turned 
“off” at the gate—with a current 
rating of 5 amps and a bilateral switch- 
ing diode, which will replace two 
s.c.rs in certain full-wave phase con- 
trolled applications, are featured this 
year. ._Other exhibits include many 
examples of their semiconductors, in- 
tegrated circuits and special en- 
capsulations. 

9WW 504 for further details 


TRUMETER 

A selection of electrical and mechani- 
cal counters is being shown. The 
“Excelsior” digital control “ brick ” 
is included in the display. 

9WW 505 for further details 


It can be seen on 
the British subsidiary’s 
stand Veeco Instruments 


TURTON BROS. & MATTHEWS 

A comprehensive selection of perma- 
nent magnets is being displayed. 
Magnets with brazed polepieces, for 
various instrument applications, and 
magnets for use in reed relays are 
among those in the display. 

S9WW 506 for further details 


20TH CENTURY 

Cathode ray tubes, storage tubes and 
photomultipliers are on show this 
year. A fully automatic mass spectro- 
meter leak detection equipment, for 
individually leak-testing small sealed 
components, is among the other ex- 
hibits on display. 

9WW 507 for further details - 


ULTRA 

The four divisions of the company— 
Control and Instrumentation, Auto- 
mated Business Systems, Special Pro- 
ducts, and Telecommunications—are 
all participating on this stand. The 
display includes industrial control 


systems, ultrasonic equipment (in- 


cluding the recently introduced aid 
for the blind), communication sets 
and audio equipment. 

9WW 508 for further details 


ULTRASONOSCOPE 

Ultrasonic testing instruments with 
a varied selection of probes are being 
shown this year. The Ultrasonoscope 
dual-channel alarm units and surface 
film thickness meters are included 
among the other exhibits, 

9WW 509 for. further details 


UNION CARBIDE 

Solid tantalum capacitors, barium 
getters, semiconductor silicon, silicon 
monoxide and a range of industrial 
crystal products including synthetic 
gems for masers and lasers are shown. 
9WW 510 for further details 
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A 


Venner TSA3338 time/frequency measuring instru- 


ment, ; 


Carpenter-type relay test set (Whiteley). > 


VACTRIC 
A.C. and -d.c. servo motors, a.c. 
tachogenerators, servo gearheads, 


rotary sampling switches and bread- 
board components are included in 
this year’s display. A range of Ugon 
subminiature relays is being shown, 
and also the new Vacsyn slow-speed 
(60 r.p.m. at 50c/s) synchronous 


motor. 
9WW 511 for further details 


VEECO INSTRUMENTS 

Two ionization gauge contro] instru- 
ments, the RGLL-6 and the RGS-6, 
and a high vacuum machine are be- 
ing shown. These products are 
manufactured by the parent company, 
the Vacuum-Electronics Corporation 


of New York. 
9WW 512 for further details 


VEEDER-ROOT 

Electronic, electrical and mechanical 
counters including one remotely 
driven by a stepping motor and pro- 
grammed by a solid-state circuit, are 
being displayed. 

9WW 513 for further details 

VENNER ELECTRONICS #5 

A pre-production model of the TSA 
3338 time/frequency measuring in- 
strument is on show. It has an 8- 
digit in-line projection display and 
can be used to measure direct fre- 
quency up to 50 Mc/s and time in 
units of O.lysec. ‘Among other in- 
struments, for industry and research, 
being shown this year is the Type 
TSA 648 variable rise time pulse 
generator. 


transistorized digital printer. 
9WW 514 for further details 


WANDLESIDE 

Equipment wires with and without 
screening are being shown: Other 
exhibits include p.t.f.e. multicore in- 
strumentation cables, flame-resistant 
cables for continuous operation at 
260. or wr at 215100) Cat fora tive 
minutes, and a selection of r.f. coaxial 


cables. 
9WW 515 for further details 
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Another is the TSA 65 : 


WAYCOM 

The Wima range of polyester, paper 
and low-voltage electrolytic capacitors 
made by Wilhelm Westermann, of 
West Germany; Piher carbon film 
resistors from Spain; Fujisoku sub- 
miniature switches from Japan; and 
S.E.C.M.E. switches and connectors 
made in France are being displayed. 
SWW 516 for further details 


WAYNE KERR ; 
A number of new bridges, including 
the “‘Autobalance” and the recently 
introduced “ Midge” types are on 
display. Also on show is a compre- 
hensive display of instrumentation 
for the accurate measurement of dis- 
placement and vibration, the genera- 
tion of audio, video and pulse signals, 
and the analysis and equalization of 
control systems. The “Digitec” 
series of voltmeters is also featured. 
9WW 517 for further details 


WELMEC 

The Welmec Corporation Ltd. is 
showing a selection of products of the 
West German companies which it 
represents. These include: xenon, 
mercury and spectral lamps from 
Osram G.m.b.H.; and electrical com- 
ponents, portable electric tools and a 
sheet metal shear machine—with a 
cutting capacity in mild steel of 14 
gauge—from A.E.G. 

9WW 518 for further details 


WELWYN ELECTRIC 

Two new ranges of insulated metal 
film resistors and a new range of 
vitreous enamelled wire-wound resis- 
tors have been added to Welwyn’s 
comprehensive display of resistors. 
Examples of their film. networks and 
micro-electronic assemblies are also 
being shown. ee 

9WW 519 for further details 


WESTOOL 

Electric and electronic control equip- 
ment and components are featured at 
this year’s show. This includes a 
wide variety of a.c. and d.c. solenoids, 


chokes and transformers. The Sonac 
range of ultrasonic sensing and 
switching equipment is also being 
shown. 

SWW 520 for further details 


WHITELEY 

Instruments on show include a 
variety of Post Office test sets, cable 
location equipment, variable r.f. at- 


tenuators, variable decade boxes and - 


a test set for checking Carpenter 
relays. Encapsulated audio ampli- 
fiers, oscillators and transformers, the 
Whiteley range of loudspeakers and 
emplifiers and the radio sonde are 
also exhibited, 

S9WW 521 for further details 


WIRE PRODUCTS 


As suppliers of “ components of com- 


ponents”? Wire Products & Machine 
Design are displaying an extensive 
range of pins, wires, rivets, printed 
circuit connectors and glass-to-metal 
seals, 

SWW 522 for further details 


WODEN : 

The Woden Transformer Company 
is displaying a comprehensive range 
of torque motors, transformers and 
chokes, and a wide variety of patch- 
boards, card readers and wire con- 
tact relays, 

SWW 523 for further details 


WOOD, HUGH, & SON 


A selection of transistor test equip- 


ment, for measuring d.c. parameters 
of n-p-n and p-n-p devices on a 
“go ”-“no-go” basis, is included in 
the variety of Baird-Atomic products 
being shown. This includes a full 
range of nuclear equipment for medi- 
cal, biological and industrial applica- 
tions, : 

9WW 524 for further details 


ZEAL 2 

Among the many types of thermo- 
meters made by these specialists are 
included miniature sensing elements 
based on thermistors, 

SWW 525 for further details 
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Lei Be age: 


TO - THE EDITOR 


The Editor does not necessarily endorse opinions expressed by his correspondents 


Thévenin and Norton 


WITH reference to Fig. 4 in ‘‘ Cathode Ray’s ” interesting 
paper on the Thévenin and Norton theorems (January 
1964 issue), the very correct statement is made that 


rai differs from the anode dissipation P, (the internal 
power loss) when the tube is in operation. This does not, 


however, rule out the calculation of P,, with the aid of 
the equivalent a.c. generator, provided that the plate 
dissipation P, without signal is known to us, and provided 
that we do not fail to acknowledge that there must exist 
an input signal power pv,zi, to the equivalent generator, 
which power can only come from P,. Thus the impossible 
relation and the true relation become 
P, = 1r,t,2 (false), Py = rats? — pw Veta + Pa (true). 

The author derived this formula in 1944.1 

“Cathode Rav” brings out some interesting aspects 
of Thévenin’s and Norton’s theorems, and I should like 
to take the opportunity to bring out some of the thoughts 
prevailing on this side of the Atlantic, and also to bring 
out some of the limitations of the theorems in the calcu- 
lations of tube and transistor networks.2 Although 
Thévenin’s theorem originally was stated for d.c., we 
boldly go ahead today and use it in the periodic steady 
state, with sinor variables, and in transient calculations, 
with phasor variables. Further, Thévenin’s sources were 
independent, but a large number of the sources we 
encounter today in tube and transistor networks are 
dependent. The theorem formulation gives us no clue 
to the treatment of any kind of dependent ‘sources. 
Accordingly, errors often result when students attempt 
to apply this theorem and the related Norton theorem. 


One rather common error is that students occasionally — 


list r, of a tube amplifier as the output resistance. When 
the source uv, is dependent, meaning that it is a function 
of a current or voltage somewhere else in the system, 
r, is not the output resistance. Following the classical 
theorem formulation, we would “ passivate ” the network 
by eliminating all sources to obtain the series resistance 
in the equivalent, but with dependent sources present 
we cannot do this and then enter the open circuit output 
voltage in series to complete the equivalent generator. 
(The equivalent only becomes correct if we enter a modi- 
fied form of the open circuit voltage.) Many students 
are at a loss when trying to apply the theorems to rather 
common tube and transistor networks, and clearly a 
“ modified ” theorem is badly needed; one that is valid 


1H. E. Stockman “ The Validity of the Equivalent Plate-Circuit 
Theorem for Power Calculations,” Proc. I.R.E., Vol. 32, No. 6, 
_ June 1944. 


2The history of Norton’s contribution to “‘ Norton’s theorem ” is as 
follows. 

The first statement of the theorem pertains to a patent communi- 
cation of November 3, 1926 (unpublished). It reads “‘ It is ordinarily 
easier, however, to make use of a simple theorem which can readily 
be proved that the effect of a constant voltage E in series with an 
impedance Z and the network is the same as a current I = E/Z into a 
parallel combination of the network and the impedance Z.” The first 
published statement of the theorem appeared in the first edition of 
professor W. L. Everitt’s book on network theory, which must have 
been published in the late 1920’s or early 1930’s. Professor Everitt 
visited Bell Telephone Laboratories and talked with R. V. L. Hartley. 
Mr. Hartley mentioned the theorem, and gave Norton the credit for 
originating it. (Personal correspondence with E. L. Norton, April 24, 
1963). ; 

It is apparent from this that both the Thévenin theorem and the 
Norton theorem were originated for independent sources only. It is 
therefore logical that the theorems fail when applied to dependent 
sources, and that a new theorem is needed to handle dependent (and 
independent) sources. 
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ander all conditions. The author has formulated such a 
theorem, intended to replace the Thévenin and Norton 
theorems in the analysis of tube and transistor networks, 
but before we discuss this new theorem, let us take a look 
at a simple application example. 

The network in Fig. 1(a) may represent a part of a tube 
or transistor amplifier. network, and is symbolic for the 
way in which a dependent source enters in, although the 
dependent source may not appear precisely in this 
fashion. Except for the dependent current source kl, 
the network is in principle the same as that shown by 
“ Cathode Ray ” in his Fig. 2(a). Apparently, we cannot 
open the function source in a formal application of 
Thévenin’s theorem to obtain the equivalent in Fig. 
1(b). We can open the source kI, and obtain R as equiva- 
lent generator resistance, but the voltage source required 
in series then differs from that prescribed by the 
Thévenin theorem. The student ultimately finds ways to 
determine the equivalent network in Fig. 1(b), but he is 
not securing the result by a direct application of the 
Thévenin theorem. As an example, he may write 
E* = Vopen) and then make use of the Applied Source 
Method to determine R* (applying a measurement volt- 
age to the terminals in Fig. 1(a) with E,; = 0). As another 
alternative, he may determine the short-circuit current 
and then apply Ohm’s law, thus obtaining R* = Vopen/ 
I.nort- But this is a more elaborate procedure then to 
have available a theorem that gives R* merely upon 
inspection of the network. 

E* and R* in the equivalent network in Fig. 1(b) are as 
follows 


(1 + & RoE 
Von = EX = = - Fars ae 

a ie oe eg oh Ry @) 
Rout ee RS Rae (2) 


oo Ra-F + RRs. 4 = 


Ri Ro _ 
Ry tRo_ 


cig. I, R 


Rout 


(b) 
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The conventional Thévenin theorem gives (1) but not 
(2), so when we talk about a modification of the theorem, 
we are merely talking about some new way of obtaining 
(2). The theorem to be described provides precisely this, 
and it does so in an exceedingly simple and direct fashion. 
The theorem is equally valid for impedance and admit- 
tance; both here referred to by means of the term 
immittance. Further, this immittance may be a complex 
quantity, such as jwL in periodic steady-state problems, 
or a Laplace Transform, such as sL in problems on 
transients. It is a foregone conclusion that the transfer 
function we are using truly represents the network 
under discussion, and as an example here Rou, could not 
very well be obtained from a current ratio transfer 
function, leaving the input open. The new theorem 
has the following formulation: 
A linear network with any arrangement of dependent 
and independent sources may with reference to a specified 
port be represented by an equivalent generator with an 
imunittance equal to the denominator of vanishing load 
immittance in the selected transfer function, and with the 
open port voltage in series or the closed port current in 
parallel. 
We note that this theorem replaces both Thévenin’s and 
Norton’s theorems. The port mentioned in the theorem 
is the selected or observed terminal pair. Usually, the 
driving generator, which may be a signal generator in the 
laboratory occupies the other port in the typical two-port 
configuration of a tube or transistor amplifier. Applying 
the new theorem to the network used as an example in 
Fig. 1(a) we probably already have the transfer function 
in (1) available in its complete form, which is 

Vig) Soe Te) Re Ri eB 

E, R,Ro+ [RitRe(l+kK] Ru as 
Inspecting the denominator, we produce Ry, as a single 
term and let it vanish, following the theorem formula- 
tion. The result is Rou, = R* as given by (2). This 
method is much faster than the Applied Source Method, 
and very often R* is determined in the matter of seconds. 
Since this theorem holds for all kinds of sources, it makes 
the Thévenin and Norton theorems superfluous. While 
these theorems employ a briefer transfer function, they 
require inspection of the network to determine the 
combination resistance, but nevertheless fail to handle 
dependent sources. The new theorem extends the transfer 
function to the load, but no inspection of a known net- 
work diagram is required since the transfer function 
denominator gives the generator immittance, and de- 
pendent sources are handled just as easily as independent 
sources. 

If the output immittance only is of interest, the theorem 
shrinks to the following form: 

The output immittance is the denominator of the selected 

transfer function as the load immittance vanishes.? 
This practical theorem is becoming known in the U.S.A. 
under the name the “‘ Denominator Output Immittance 
Theorem,” and the time-saving feature of this theorem 
shall now be demonstrated by means of three typical 
transistor transfer functions: 


I, — 221 j ; A 
ih Ze yields directly Zou, = Zo0, 
Ve —ho . i Ah 
ae AE Ids directly You, = —— 
Vie h eYer es att are ie 
I, : i 
ete > elds directly Zou, = —12* 
Tie eg ay Beery ant ant 


It is hoped that this discussion of Thévenin’s and Nor- 
ton’s theorems may serve as a useful extension to 
“Cathode Ray’s ” timely paper and that it will illumi- 
nate the limitations of the classical theorem formulations. 
Lowell, Mass., U.S.A. H. E. STOCKMAN 
Lowell Technological Institute. 


H. E. Stockman ‘“‘ Three Output Immittance Theorems,” Elec- 
tronic Industries, January, 1958. 
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Automatic Error Correction 


THE article by Mr. P. R. Keller in the February and 
March issues gives a concise description of error-correct- 
ing codes and the Marconi “ Autospec” system. 

It seems probable that regeneration of the received 
signal is inherent in the “ Autospec” equipment. This 
being so, improvement, due solely to use of the error- 
correcting code, is not apparent and a fairer comparison 
would be of a regenerated teleprinter copy and the 
“Autospec” copy. Perhaps Mr. Keller could provide 
some figures. 

In Fig. 3 almost 100% of the checkable corruptions 
are due to extra Z elements whereas at least 90% of the 
checkable corruptions in Fig. 4 are due to extra A 
elements (assuming that an A.T. & E. coder was used 
for the tests shown in Fig. 4). Is this due to the con- 
troller test conditions or was a bias control over- 


looked ? 
Winchester R. A. JUBB 


The author replies: 

As Mr. Jubb surmises, regeneration is included in 
the “ Autospec”’ equipment which has a margin of not 
less than + 45%, against distortion of the received signal. 
The margin of a teleprinter would be of the order of + 
30% to + 42% dependent on adjustment, and may, or 
may not, be balanced. Some improvement might be 
due to this factor alone, but this is small in comparison 
with the improvements resulting from (a) the use of 


synchronous as opposed to start-stop working, and (b) | 


the use of the error-correcting code. 

The order of improvement resulting from these causes 
is indicated in Table IV (p. 121, March issue), which 
relates to basic element error rates. 

The arrangements for the tests shown in Figs. 3 and 
4 were typical of practical cases, and, as Mr. Jubb points 
out, there was imbalance between A element errors and 
Z element errors (in opposite senses in the two tests). 
This may be due to a number of causes including bias 
distortion in the signal output from the radio receiver 
tone detector, and differential positive and negative 
margin in the teleprinters. However,' as mentioned above, 


the improvement is more a function of a basic element: 


error rate than of whether this error rate is due to bias 
distortion, noise, or other factors. Noise was the domi- 
nant factor in determining the error rate at the levels 
used in these tests, while bias distortion and margin 
asymmetry accounted for the errors affecting predomi- 
nantly A or Z elements. P. R. KELLER 


Frequency Meter 


A RECENT requirement for a frequency meter 
prompted me to make up the frequency-measuring 
section of the Wireless World Audio Signal Generator. 


Using a 100A meter (the only one available) I found — 


a maximum error of about 10% due to the blip where 
the: positive pulse is clipped by the diode. This was 
corrected by biasing the diode with a 330kQ resistor 
to the negative supply and the resulting zero error is 
corrected mechanically at the meter. 

To prevent a permanent zero error when the meter is 


switched off, with the temptation to anyone to correct 
it, the 330k bias resistor is connected direct to the 
battery negative. This gives a permanent drain of 
about 50 uA which should not appreciably affect the life 
of the battery. 
. The instrument now gives good linearity over the 
required range of 5c/s to 5kc/s and a 50 uF capacitor 
across the meter reduces flutter at low frequencies. 
The modified discriminator circuit is shown in the 
accompanying figure. 

Leiga-on-Sea. GojeMiLes 


Loudspeaker Polarity 


DURING the course of recent experiments I have come 
across a phenomenon which, for lack of any previous 
reference, I propose to call the “Wooller effect.” It 
started when I was observing oscillograms of various 
instruments and noted that while strings looked 
symmetrical, brass and woodwind were definitely 
unsymmetrical, being characterized mainly by a large 
repetitive peak in one direction only.. This, I reasoned, 


must correspond to either a pressure or a rarefaction 
wave—probably the former. And so the question arose 
—“Would the instrument sound different if it were 
reproduced with loudspeaker phasing such that these 
peaks caused a rarefaction wave?” So, together with 
some very sceptical friends, who have subsequently 
agreed to endorse by findings, I tried a listening test. 
Reversing the phase of both speakers (to avoid any 
argument about relative phasing for stereo) we found 
that on brass especially there was a distinct difference 
in the “life” of the performance. The phasing which 
corresponded to the most realistic performance was not 
the same for all records,-thus showing that the effect 
was not caused by non-linearity in the reproducing 
system, and also that there is no standardization among 
manufacturers concerning which direction of stylus 
movement corresponds to an increase ef pressure at the 
microphone. Both mono and stereo records were tried 


with similar results. 
A. M. WOOLLER 


Auckland, 
New Zealand, A. THORLEY 
ks bOYS 


BOOKS RECEIVED 


Mathematical Techniques in Electronics and Engineer- 
ing Analysis, by J. W. Head, M.A. (Cantab), F. Inst. P., 
A.M.1.E.E. Based on a series of articles published in 
Electronic and Radio Engineer (now Industrial Elec- 
tronics) this book is a self-contained guide to the use of 
algebra, the differential and integral calculus, trigono- 
metry, operational calculus, matrices, etc. in the solu- 
tion of engineering problems, particularly those 
encountered in light-current electrical engineering. Pp. 
263. ILliffe Books Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 45s. | 


Propagation of Radio Waves at Frequencies below 300 
ke/s, edited by W. T. Blackband. Proceedings of the 7th 
meeting of AGARD Ionospheric Research Committee, 
Munich, 1962, comprising a total of 32 papers grouped 
under the heading: the lower ionosphere; D-layer 
irregularities; the lower ionosphere and low-frequency 
propagation; oblique incidence measurements; radio 
noise below 300 kc/s; v.l.f. propagation; e.l.f. propaga- 
tion; earth resonance. Pp. 478. Pergamon Press Ltd. 
Headington Hill Hall, Oxford. Price £7. 


Transistor Circuits for Magnetic Recording, by N. M. 
Haynes. Deals with the fundamentals of transistor 
theory and (largely on a qualitative basis) with the ele- 
ments of recording and playback circuits. One chapter 
includes the circuit diagrams (with values) of a number 
of commercial recorders. There are useful chapters on 
f.m. and digital recording. Pp. 384. Howard W. Sams 
& Co. Inc., Indianapolis 6, Indiana, U.S.A. Price $9.95. 


Schaltungstechnik der Loewe Opta Fernsehempfanger, 
by Ing. F. Moéhring. Thorough analysis (in German) of 
one firm’s television receiver circuits, profusely illus- 
trated by photographs of waveforms and corresponding 
picture characteristics. Gives a close insight into the 
performance of all stages of the television receiver and 
a general indication of Continental receiver practice. 
Pp. 442. Loewe Opta A. G., Industriestrasse, Kronach, 
Germany. Price DM 4.50. 


Understanding Television, by J. R. Davies. Based on a 
series of articles in The Radio Constructor this book des- 
cribes in detail the elements of a television receiver. 
Essential differences between the 405- and 625-line 
standards are dealt with throughout the book and there 
is a chapter at the end on colour (including N.T.S.C., 
SECAM and PAL) and an appendix on u.h-f. tuners. 
Pp. 504. Data Publications Ltd., 57, Maida Vale, Lon- 
don, W.9. Price 37s 6d. 
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Colour Television Explained, by W. A. Holm. Extends 
the author’s earlier work on “How Television Works ” 
and gives a clear and succinct description of fundamental 
colour theory and of the N.T.S.C. colour television 
system (both transmission and reception). Pp. 110. 
Philips Technical Library, Cleaver-Hume Press Ltd., 
10-15 St. Martins Street, London, W.C.2. Price 20s. 


Properties and Applications of Transistors by J. P. 
Vasseur, D. es S. Based on a series of lectures on tran- 
sistor theory and practice to colleagues in the Com- 
pagnie Générale de Télégraphie Sans Fils (C.S.F.) this 
book constitutes a useful cross-reference on all matters 
relating to design. The two-port (four pole) network 
approach, necessary to differentiate between transistor 
and valve action, is clearly and fully presented. Pp. 434. 
ages Press Ltd., Headington Hill Hall, Oxford. 
Trice: £5: 


Diodes and Transistors, by G. Fontaine. English trans- 
lation from the French of a treatise published in 1961 
in the Philips Technical Library gives a clear exposition 
of the physics of semiconductors and the general theory 
of diodes and transistors. The book is non-mathematical 
but is liberally illustrated with line diagrams in which 
the use of three colours materially aids comprehension. 
Pp. 470. Cleaver Hume Press Ltd., 10-15 St. Martin’s 
Street, London, W.C.2. Price 55s. 


Filters, A Handbook on Theory and Practice, by the staff 
of White Electromagnetics Inc. A collection of design 
data and graphs covering low-, high- and band-pass 
passive filters with maximally flat (Butterworth) or equal- 
ripple (Tchebycheff) responses over a frequency range 
from 30c/s to 500 Mc/s. A useful practical guide for 
designers. Pp. 279. White Electromagnetics, Inc., 670 
Lopstrand Lane, Southlawn Industrial Park, Rockville, 
Maryland, U.S.A. Price $11.75. 


Proceedings of Symposium on Extended Range V.H.F. 
Air/Ground Communications held at the Royal Geo- 
graphical Society, May 1963 describes the equipment in 
aircraft and on the ground, records the results of trials 
and the discussion for criteria for presenting and assess- 
ing the performance of extended-range y.h.f. facilities. 
Pp. 162. The Engineering Division, International 
Aeradio Ltd., Hayes Road, Southall, Middlesex. Price 
ae 
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RECENT TECHNICAL DEVELOPMENTS 


Metal-Oxide Transistor 


A new type of field-effect transistor 
was described at a recent I.E.E. 
Colloquium, In this device, conduc- 
tion is by means of charged carriers 
induced in the surface of a semicon- 
ductor by an electrostatic field. The 
field is applied by imposing a voltage 
to an evaporated aluminium film 
which is insulated from the silicon by 
a layer of silicon dioxide. The con- 
duction path is between two diffused 
areas in the silicon. An input im- 
pedance of 10° in parallel with 2- 
SpF is obtained, the g,, lying between 
l and 5mA/V. — 


Glass Fibre Microwave Aerial 


The extreme accuracy of surface 
contour required for optimum per- 
formance in a dish aerial is difficult 
to obtain with normal methods of 
sheet-metal fabrication. A consider- 
able degree of simplification and gain 


in strength/weight ratio has been . 


achieved by the Marconi Company in 
a new method of construction, using 
glass fibre and “CRYSTIC” poly- 
ester resin, manufactured by Scott 
Bader and Co., Wollaston, Welling- 
borough, Northants. The necessary 
degree of surface finish is .obtained 
by stretching steel wire mesh over 
an epoxide-coated concrete former. 
Glass fibre is laid over the mesh, and 
the whole impregnated by _ resin, 
which completely enclosés the steel 


Marconi |0ft diameter glass-fibre aerial. 
Centre-feeding can be used, but front-fed 
type is shown here. 
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mesh. Further layers are bonded 
on, steel anchoring plates being let 
in during construction. The main 
features of these dishes are their 
accuracy (+0.03in on the true pro- 
file), high stiffness/weight ratio and 
comparative immunity to climatic 
extremes. At 7000 Mc/s, the aerials 
Possess a gain over an isotropic radia- 
tor of over 44dB, the beamwidth be- 
ing 0.9 degrees at —3dB. 


Sensitive Storage Camera Tube 


In the fields of astronomy and 
space research, there has been con- 
siderable need for a_ television 
camera to detect and store very faint 
images. Long exposures to light or 
other radiation can then be made, 
the image being stored and trans- 
mitted to base by a slow read-out. 
R. S. Filby et al described, in the 
issue of Nature for February 22, 
1964, a tube which is sensitive, can 
store an image for several hours, and 
which does not exhibit the “lag” 
which is a common failing of tubes 
with larger target capacities and 
photoconductive layers. The novel 
feature of the tube is the construc- 
tion of the target, which consists of 
a thin layer (500A) of aluminium 
oxide supporting the signal plate of 
aluminium. On the side of the 
signal plate remote from the photo- 
cathode is a spongy layer of potas- 
sium chloride of a density about 
3 per cent of that of the solid and 
about 10 micrometres thick. Elec- 
trons penetrate the spongy. layer, 
building up a positive charge by 
transmission secondary emission; the 
secondary electrons are collected by 
a mesh a short distance from the 
target. The large thickness of the 
spongy layer gives a low capacitance 
and avoids lag. The positive charge 
image, which is about 10 times that 
of the image orthicon, is read out by 
a low-velocity beam and the signal 
obtained from the conducting signal 
plate. 


Transistor Assembly 


A new technique of assembling tran- 
sistors has been developed by S.T.C. 
Conventionally, the semiconductor 
wafer is first welded to the sealed 
lead assembly, followed by separate, 
intricate operations to connect the 
electrodes to the lead-out wires by 
very thin contact wires. In the new 
process, the silicon planar epitaxial 


The S.T.C. BSY95 made by the new 
process. 


structure has been modified to en- 
able contact to be made with collec- 
tor, base and emitter from one side 
of the wafer. A metal flash, followed 
by a coating of solder, is applied to 
each contact area and the completed 
wafer is dropped, contacts down- : 
wards, on to the lead-out wires. A 
brief heat treatment forms the three 
welds and the transistor is complete, 
except for encapsulation. The first — 
type to be made by this process is 
the BSY95 switching’ transistor. 


C.R.T. for Character 
Generator ~ / 


Alphanumeric characters used in dis- 
plays of navigational and tabular in- 
formation are usually generated by 
tracing them out dot by dot or by 
segments. To obtain greater bright- 
ness or speed, it is necessary to 
illuminate each element of the 
character at the same time. The 
Matricon, on which a paper was pre- 
sented at a recent I.E.E. Colloquium, 
is a device intended to produce a 
speed X brightness factor of about 20 
times greater than in the normal 
method. A quarter-inch square 
cathode has a parallel control elec- 
trode a short distance away,. at or 
slightly above cathode potential. The 
control electrode is perforated with 
a 7X5 matrix of holes, and the beam 
is split into 35 parallel rays. These 
may pass through an insulating plate 
with 35 holes in it containing metal 
tubes, leads being taken from each 
tube to pins at the tube base. Posi- 
tive or negative voltages on the pins 
Pass or reject the rays, and characters 
are formed. 
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The performance of many Belling-Lee components far exceeds the standards 
set down by authority. 


For example, this fuseholder has been designed to reduce the effects ot 

| pressure changes inside equipment in aeronautical use. The Services specifi- 

Come and see these’ cation asked fora leakage of not more than 1cc per hour at 20 psi. Belling-Lee 

and many new items sealed fuseholders under test commonly show a leakage rate ot about 1cc 
on Stand G54 in 25 years ... nearly a quarter of a million times better than specification! 


IEA Exhibition Belling-Lee do not guarantee this sort of performance from a// the 1000 and. 


more components listed in their Technical Catalogue .. . but they do promise 
better than standard workmanship and materials, and a severely practical ap- 
proach to design. Section E lists various Belling-Lee circuit protection devices; 
other sections cover screened and unscreened connectors and terminals. 
Send for a copy. 


Get down to detail with 


BELLING-LE 


Belling & Lee Limited - Great Cambridge Road - Enfield . Middlesex Enfield 5393 


Most Belling-Lee products are covered by patents and/or registered designs, granted or pending. 
9W W—106 FOR FURTHER DETAILS. 
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THE BOOK ON THE LEFT tells you all you need to know about 
the unit on the right — a completely new concept in voltage 
stabilisation called vsT. Compact, the Astralux Voltage 
Stabilising Transformer offers you these enormous advan- 
tages over existing systems: First: Where there is a fluctuation 
in the supply voltage of between + 10% and —20% the vST 
_will maintain the voltage to within +0.5% of normal. 
Second: Even when the voltage fluctuation is as great as 
+10% to —30% the vST will maintain the voltage to within 
+1.0% of normal. Third: The VST operates over a wider 
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VST patent application numbers 3835 & 3836/64 


voltage than earlier systems, has improved overload charac- 
teristics, a low external field and will operate continuously 
from no-load to full-load: The latest high temperature 
materials have been used for increased safety-margins on 
operating temperatures. Fourth: You might expect that for all 
this you would pay more. Yet the Astralux VST can often cost. 
less than more complicated equipment. For a free booklet and 
a really well-balanced view of all the advanced features of 
Astralux Dynamics’ Voltage Stabilising Transformers circle. 
the number on the Reader Service Card, or write: 


ASTRALUX dynamics.limited 


TRANSFORMER DIVISION, BRIGHTLINGSEA, COLCHESTER, ESSEX. TEL: BRIGHTLINGSEA 417 


~ 


V.S.T. DEMONSTRATIONS AT 1.E.A. EXHIBITION STAND E517 OLYMPIA, MAY 25th-3Oth 
9W W—107 FOR FURTHER DETAILS. 
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Local Broadcasting 
IT will be recalled that the Pilkington Committee 


recommended that a system of local sound broadcasting 
should be introduced in this country under the B.B.C’s 
control, The Government has said that before deciding 
it wished to take cognizance of public reaction, but the 
fact is that the public has had no experience of local 
broadcasting, for all the pilot schemes tried by the B.B.C. 
have been on closed circuit. 

The B.B.C’s Director of Sound Broadcasting, Frank 
Gillard, recently stated in an interview that “what the 
B.B.C. would very. much like to do now—as the next 
step—is to introduce a system of, say, half a dozen 
stations, on the air, in different centres, well chosen, in 
different parts of the country, and to run those stations 
for, say, a year, or even two years, experimentally, to 
see first of all whether the people who lived in those 
communities welcomed local broadcasting, and secondly, 
whether our ideas on the sort of programmes we should 
like to put on the local stations are worth while. I 
think it’s a service which we certainly ought to introduce 
in this country, and one which would prove to be 
extremely valuable.” 


Television Award 


THE first presentation of the Geoffrey Parr Award was 
made by Mrs. F. E. Parr, widow of “ G.P.”’, at the annual 
dinner of the Television Society on 8th May. It was 
received by Peter Rainger on behalf, as he said, of his 
team in the B.B.C. Designs Department in recognition 
of their work on the electronic standards converter 
described in our October 1963 issue. No camera or dis- 
play tubes are used in the new system which depends on 
electronic analysis of the 625-line picture and its re- 
synthesis at 405 lines. 

The award, which has been introduced to com- 
memorate the work of the late Geoffrey Parr who was 
secretary of the Society for many years, is to be pre- 
sented annually “for an outstanding contribution to 
television engineering or an associated science”. When 
receiving the award Mr. Rainger made special reference 
to the work of L. G. Davis and G. A. Hunt who are 
members of the team. 


; 
I 


Hong Kong, which has had a wired television service 


operated by Rediffusion since 1957, is now to have a. 


commercial television broadcasting station. The new 
service will operate on 625 lines and will provide both 
English and Chinese language programmes. 


_ R.E.C.M.F. Officers.—The 1964/65 council of. the 
Radio and Electronic Component Manufacturers’ Fed- 
eration consists of the following representatives of mem- 
ber firms:—R. Arbib (Multicore), C.M. Benham (Pain- 
ton), E. E. Bivand (S.T.C.), S. H. Brewell (Hunt), N. D. 
Bryce (Belling & Lee), R. A. Bulgin (Bulgin & Co.), R. F. 
Collinson (Colvern), B. E. G. Harris (Bakelite), F. W. 
Trons (McMurdo Instrument), Dr. F. E. Jones (Mullard), 
E. G. Lennard (Cosmocord), Dr. G. A. V. Sowter (Tel- 
con Metals), J. D. Sutton (Parmeko), and J. Thomson 
(Morganite Resistors). At the first meeting of the coun- 
cil Mr. Thomson was re-elected chairman, Mr. Brewell 
was elected deputy chairman, and Dr. Jones and Dr. 
Sowter vice-chairmen. Mr. A. F. Bulgin is continuing 
as president of the Federation, with K; G. Smith (N.S.F.) 
and E. E. Webster (Plessey) as vice-presidents. 
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Colour Transmissions.—The 625-line u.hf. field 
trials of N.T.S.C. colour television from the Crystal 
Palace station on Channel 33 (the BBC-2 channel for 
the London area) are being transmitted for two half- 
hour periods daily. The times are as follows: Mondays, 
Thursdays and Fridays 12.0 to 12.30 p.m. and 4.30 to 
5.0 p.m.; Tuesdays and Wednesdays 4.30 to 5.0 p.m. 
and 11.0 to 11.30 p.m. All the transmissions are 
asyachronous. 


Extension of Test Transmissions.—The trade test 
transmissions from the BBC-+2 London station will be 
extended during the next few months to assist the radio 
trade with the installation of aerials and receivers. The 
new schedule is: 9.30 a.m. to 1.0 p.m. and 2.0 p.m. to 
6.0 p.m. Mondays to Saturdays inclusive. The material 
transmitted will consist of test card with tone or 
recorded music. 


B.E.A.M.A. Electronics Board.—In accordance with 
its new divisional structure, the British Electrical & 
Allied Manufacturers’ Association announces the 
formation of the electronics division, the constituent 
parts of which are the industrial electronic equipment 
section, the semiconductor devices section and the 
X-ray apparatus section. The electronics board has 
been reconstituted under the chairmanship of G, S. C. 
Lucas (A.E.I.), and the other members are: W. Gregson 
(Ferranti); R. J. Clayton (G.E.C. Electronics); John 
Collins (English Electric); G. E. C. Fairbanks (Elliott- 
Automation); W. Padley (Metal Industries); L. E. 
Thompson (Westinghouse); A. J. Minns (Watson & 
Sons Electro-Medical) and D. Edmundson (A.E.I.). 


Arabian Station.—Nearing completion at Salt Pans, 
near Aden, is a new £250,000 wireless receiving station 
which is being built by Cable & Wireless (Mid East) Ltd. 
It will work as a sister station to the nearby transmit- 
ting station at Hiswa equipped with 28 transmitters, and 
will provide direct telephone and telegraph links with 
the U.K., Africa and the East as well as serving as a 
relay centre on the London-Far East routes. It will 
also provide a ship-shore service. i 


—— CANTAT 
Sawe a 


Canada’s microwave network linking the Canadian Trans. t- 
lantic telephone cable (Cantat) with the Commonwealth Trans- 
Pacific telephone cable (Compac) was officially opened on 
I1th May, by the Canadian Minister of Transport. This 
project, which links Montreal on the east coast with Vancouver 
on the west, has been built jointly by Canadian Pacific and 
Canadian National Telecommunications at a cost of $4I1M 
(about £14.6M). — It is Canada’s second radio link between 
the east and west coast cities and will ultimately provide eight 
radio channels, each of which can carry 600 telephone circuits. 
Some | 30 stations are used in the 3,282-mile radio path. 


299 


professions. 


simulated 


The B.B.C.’s new television and v.h.f, sound relay 


station at Ward of Bressay, near Lerwick, to be known 
as the Shetland Transmitting Station, was brought 
into service on 15th April. ‘Television transmissions 
are radiated in Channel 3 with vertical polarization, 
and the three sound programmes are radiated with hori- 
zontal polarization, on the following frequencies: 
88.3, 90.5 and 92.7 Mc/s. A receiving station has been 
built at Fitful Head to pick up the programmes from 
the B:B.C.’s Orkney transmitting station. The tele- 
vision programme is then fed over a microwave link to 
the transmitting station at Ward of Bressay; the three 
sound programmes are carried by Post Office line. This 
new station brings B.B.C. television and the v.h.f. 
sound programmes within reach of about 17,000 people 
in the Shetlands for the first time. 


Sydney, Australia, is to have its third commercial tele- 
vision station next year in addition to the station opera- 
ted by the national Australian Broadcasting Commission. 
All Australia’s existing 42 stations operate in the v.h.f. 
band. There are now nearly two million television 
licences in the country which represents a set for every 
six people. 


Broadcast Receiving Licences.—There was an in- 
crease of 95,848 combined television and sound licences 
in the U.K. during the first quarter of this year. The 
end-of-March figures were:—sound only 2,999,348 (in- 
cluding 576,621 for sets fitted in cars) and combined TV/ 
sound 12,885,331; making an overall total. of 15,884,679. 


Eavesdropping.—New regulations proposed by the 
American Federal Communications Commission would 
ban the use of transmitting equipment for the purpose of 
recording or overhearing private conversations. Accord- 
ing to our New York contemporary, Radio-Electronics, 
this apparently late action has been necessitated by the 
advent of miniature battery-operated transmitters, smal- 
ler than a pack of cards. 


Band V—The German Post Office has announced 
that frequencies between 790 and 860 Mc/s, which are 
within. the television Band V, will be used for other 
services—miainly for “fixed” stations. 


OUR COVER 


In the centre of a selection of equipment to be 
seen at the I.E.A. Exhibition is a Via-Vac combined 


sputtering and evaporation unit used for the 
production of thin film circuits at an S.T.C, 


factory. The remaining photographs have also 
been used in illustrating our preview. 
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Aberdeen’s new £1.5M Technical 
College provides places for some 
3,500 students in forty different 
In the electrical en- 
gineering department is a section 
providing instruction for prospec- 
_ tive marine radio officers. On the 
left students are receiving instruc- 
tion in servicing and on the right 
students are receiving Morse under 
sea-going conditions. 
Marconi Marine equipment is used. 


Northern Ireland is to have its on Radio, TV and Elec- 
tronics Exhibition. It is being sponsored by the North- 
ern Ireland Radio Retailers’ Association and will be held 
in the King’s Hall, Balmoral, Belfast, from 14th-21st 
October. : 


European V.H.F. Sound Broadcasting.—Nearly 2,300 
transmitters, of which over 1,250 are in Italy, are listed 
in the latest edition (No. 9) of the “ List of v.h.f. sound 
broadcasting stations” in the European area issued by 
the European Broadcasting Union. The country with 
the next highest number of transmitters is West Ger- 
many with 194. The 78-page geographical list giving the 
location and operating characteristics of the stations _ 
costs 100 Belgian francs and this includes six bi-monthly 
amendments. 


A symposium on sonic investigations of internal 
damping in solids will be held in the Physics Department 
of Imperial College, London, from 5th-7th August. It 
is being organized by the Acoustics Group of the Insti- 
tute of Physics & Physical Society. 


Reliability—A three-day course on the principles 
of electronic equipment reliability will be held at the 
Borough Polytechnic, London, S.E.1, from. Tuesday, 
23rd June (Fee £6). 


An international conference on Magnetic Recording 
is to be held at the Institution of Electrical Engineers, 
Savoy Place, London, W.C.2, from 6th to 10th July. 
The conference has been divided into six: categories to 
cover audio, video, digital and analogue techniques, 
recording media, and general problems. The meeting ~ 
is sponsored by the I.E.E., the I.E.R.E. and the I.E.E.E. 
and a technical exhibition is being held during the 
conference. : 


“Thames Navigational Service.’—The Gas Accumu- 
lator Company (U.K.) Ltd., ask us to supplement the in- 
formation given on p. 218 of the May issue about their 
tide recorders at Shivering Sands Fort. The battery- 
operated transistor transmitter linking the recorder at the 
Fort with Southend Pier was provided by Microwave 
Associates Ltd., and the links with Southend and Tilbury 
to Gravesend by Pye Telecommunications Ltd. 


A new 28-frame colour filmstrip entitled “A.M. 
Receivers” is now available from the Mullard Educa- 
tional Service distributors, Unicorn Head Visual Aids. 
Ltd., 42 Westminster Palace Gardens, London, S.W.1. 
The strip briefly describes tuned radio-frequency and 
super-regenerative receivers, and covers in some detail 
the r.f. and if. stages of the superhet receiver. It con- 
cludes with a number of practical receiver circuits. 
Price 25s per strip, including comprehensive teaching 
notes. 
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Sir Harold Bishop, C.B.E., B.Sc. 
(Eng.), who retired from the post of 
Director of Engineering, B.B.C., last 


"year, has joined the board of the 


International Research and Develop- 
ment Company of Newcastle-upon- 
Tyne. Sir Harold is deputy chair- 
man of: the Telegraph Condenser 
Company and a consultant to the 
British Insulated Callender’s Cables 
group of companies. 


A. J. King, M.Sc.Tech., D.Sc., 
M.1LE-E., F.Inst.P., who ~ recently. 
became consultant on acoustics to 


the Research Laboratory of the 
A.E.I. Power Group, has _ been 
appointed a part-time reader in 


applied acoustics at the College of 
Science and ‘Technology, Man- 
chester. Dr. King began work on 
acoustics in the Research Depart- 
ment of the Méetropolitan-Vickers 
Electrical Company in 1926 and has 


been in charge of the Acoustics 
Laboratory. at Manchester since 
1928. 

‘Leonard G. Dive, A.M.I.E.E., 


A.M.I1.E.R.E., senior assistant in the 
B.B.C’s Engineering Information De- 
partment for the past ten years, is 
going to New York as_ senior 
engineer in the Corporation’s United 


L. G. Dive 


States office in succession to D. A. V. 
Williams, B.A., A.M.I.E.E., who has 
completed his two-year tour of duty. 
Mr. Dive joined the B.B.C. 20 
years ago as a maintenance engineer 
at the ‘Tatsfield Receiving and 
Measurement Station. In 1945 he 
became station instructor for both 
Tatsfield and the Monitoring Station 
at Caversham Park, near Reading. In 
1947 he was appointed lecturer in the 
Engineering Training Department at 
Wood Norton, Worcs., where from 
1951-54 he was deputy senior lec- 
turer. 


WIRELESS Wor.p, JUNE 1964 


PERSONALITIES 


W. Proctor Wilson, C.B.E., 
B.Sc.(Eng.), F.C.G.I., M.I.E.E., head 


of the B.B.C’s Research Department- 


since 1950, is retiring at the end of 
July. After working with the Western 


W. Proctor Wilson 


Electric Company (now S:T.C.), Mr. 
Wilson joined the B.B.C. in 1927. 
Three years later he left to join Mar- 
coni’s but returned in 1933 to rejoin 
the Research Department. Through- 
out the war he served in the Signals 
Branch of the R.A.F., first as an assis- 
tant air attaché in Paris and later 
(1941-45) as chief engineer of No. 60 
(Signals) Group with the rank of 
group captain. He returned to the 
B.B.C, in 1945 as assistant head of 
the Research Department. 


G. G. Gouriet, M.I.E.E:, who left 
the B.B.C. in 1958 to join the board 
of Wayne Kerr Laboratories as tech- 
nical director, is returning to the 
Corporation to become head of the 


G. G. Gouriet 


Research Department in succession 
to Mr. Wilson. Mr. Gouriet; who is 
46, joined the B.B.C. in 1937 and 


after five years in the Operations and 
Maintenance Department transferred 
to the Research Department where 
he was head of the television group 
when he left. Although he‘has speci- 
alized in television research and more 
especially coléur systems, Mr. 
Gouriet’s interests include informa- 
tion theory, and measurement and 
control problems. 


P. A. C. Morris, B.Sc., A.M.I.E.E., 
has joined Granger Associates Ltd., 
of Weybridge, the recently formed 
British subsidiary of the Californian 
company of the same name which 


P. A. C. Morris 


manufactures oblique incidence 
sounders, log periodic aerials and 
other specialized communications 
equipment. Mr. Morris, who has 
frequently contributed to Wireless 
World on h.f. propagation, is a grad- 
uate of Leeds University (1953) and 
served his apprenticeship with 
Edison Swan before joining Cable & 
Wireless in 1957. For the past five 
years he has been in charge of the 
radio propagation section of the 
engineer-in-chief’s department. Mr. 
Morris has, for some time, repre- 
sented C. & W. on study. groups of 
the C.C.I.R. concerned with iono- 
spheric and tropospheric propaga- 
tion. 


R> J... Bo Keir, -°O:B. E42 BSE; 
A.M.1.E.E., has recently returned to 
Singapore for a second tour of duty 
as resident engineer of the B.B.C’s 
Far Eastern Station at Tebrau. He 
returned to this country in 1961 after 
spending nearly five years in the 
Far East and for the past three years 
has been engineer-in-charge of the 
short-wave transmitting station at 
Skelton, Cumberland, where T. E. 
Lowry is, for the present, acting 
e.-in-c, 
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John R. Trost, B.Sc., A.M.I.E.E., 
who since 1958 has been leading a 
team engaged in the design and de- 
velopment of radar projects at the 
Gt. Baddow Research Laboratories 


John R. Trost 


of the Marconi Company, has been 
appointed deputy technical manager 
of the Marconi International Marine 
Company. He succeeds G. N. 
Bowling, who recently left to become 
managing director of Brookdeal Elec- 
tronics. Mr. Trost joined Marconi’s 
in 1944 as a design engineer after 
studying at the Brighton Technical 
College. 


Tom Goddard, an employee of 
Standard Telephones and Cables 
Ltd. at Harlow, Essex, has received 
a cheque for £625, as an award 
under the company’s employee sug- 
gestion scheme. Mr. Goddard, who 
has been with the company for 28 
years, received his award for sug- 
gesting a modification to a manu- 
facturing procedure in the quartz 
crystal division. He has had six 
other suggestions accepted, one of 
which won him £100. 


Fellowship of the Television 
Society, which is conferred on those 
who have “achieved eminence or 
made outstanding contributions to 
the science, technology or art of 
television,” has been awarded to 
S. N. Watson, M.I.E.E., head of 
the B.B.C’s Designs Department, 
P. A. T. Bevan, C.B.E.,. B.Sc., 
M.1.E.E.,. chief engineer of I.T.A., 
and W. E. Turk, A.M.J.E.E., mana- 
ger of the photoelectric tube division 
of the English Electric Valve Com- 
pany. Mr. Watson has been with 
the B.B.C. since 1933 and joined 
the Designs Department in 1947. 
Mr. Bevan was in industry prior 
to joining the B.B.C. in 1934 
and was senior planning engineer 
when he left in 1954 to become the 
first chief engineer of I.T.A. Mr. 
Turk joined the E.M.I. Research 
Laboratories in 1936 where he 
stayed until 1953 when he joined 
the E.E. Valve Company. He has 
been in charge of the photoelectric 
tube division for seven years. 
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R. H. Wood, M.V.O., the B.B.C.’s 
engineer-in-charge of outside broad- 
casts (sound), London, has retired 
after over 40 years’ service. Mr. 
Wood joined the B.B.C. in 1923 as 
a maintenance engineer at Man- 
chester and became e.-in-c. there 
the following year, before moving 
to Chelmsford to take up the post 
of assistant e.-in-c, of the team 
working on the experimental trans- 
mitter 5XX. In 1925, Mr. Wood 
Was appointed assistant e.-in-c. 
London outside broadcasts; he has 
been e.-in-c. since 1935. Mr. Wood 
was made a member of Royal Vic- 
torian Order in 1946 by King 
George VI in recognition of his ser- 
vices to the Royal Family over many 
years in connection with Royal 
broadcasts. 


P. E. Leventhall, B.Sc.(Hons.), 
M.1.E.R.E., who joined the Cossor 
Group nine months ago as v.hf. 
group leader, has been appointed 
chief engineer of the Cossor Com- 
munications Company. Prior to 


P. E. Leventhall 


joining Cossor’s he was, for five 
years, with the Rank-Bush-Murphy 
organization where he was chief 
engineer of the radiotelephone 
division, 


R. G. Robertshaw, who joined the 
G.E.C. research laboratories as a 
technical assistant in 1940, has been 
appointed technical manager of the 
M-O Valve Company. In recent 
years he has specialized in the re- 
search and development aspects of 
special magnetrons, travelling wave 
tubes and other microwave devices 
at the Hirst Research Centre, Wem- 
bley. E. Kettlewell, who also comes 
from the Hirst Research Centre, has 
been appointed the M-O Valve 
Company’s development manager. 
Mr. Kettlewell joined the scientific 
staff of the G.E.C. research lJabora- 
tories in 1936 and spent four years 
on the development of high pressure 
mercury lamps before turning his 
attention to radar systems. In 1943 
he transferred to the microwave 
valve group. 


D. W. Heightman, M.I.E.R.E., 
who has been connected with Good- 
mans Industries Ltd. for several 
years and a director of the company 
for the past two, has been appointed 
joint managing director with 
M. H. C. Lewis. Mr. Heightman 
resigned from Denco (Clacton) Ltd., 
a company which he formed before 
the war, to become chief television 
engineer of English Electric’s Liver- 
pool works in 1951. Five years later, 
Mr. Heightman joined Radio Rentals 
Ltd. as chief engineer and was ap- 
pointed to the board, as technical 
director, in 1960. He relinquished 
this post in 1962. 


K. E, Owens recently joined the 
board. of Livingston Laboratories 
Ltd. and has been appointed general 
manager of their establishment at 
Camden Road, London, N.W.1. Mr. 
Owens was formerly manager of the 
Broadcast and Recording Equipment 
Division of E.M.I. Ltd. 


OUR AUTHORS 


R. H. Bradsell, joint author of 
the article describing a u.hf. test 
oscillator in this issue, has worked 
in the Standards Division of the 
National Physical Laboratory since 
1949. He did the early research on 
a photoelectric micrometer micro- 
scope which was _ subsequently 
developed and went into commercial 
production. More recently he has 
been interested in the velocity of 
light as a basis for a length standard 
and in the use of microwave tech- 
niques to produce an_ electronic 
measuring device for geodetic dis- 
tances. His collaborator, M. Grim- 
shaw, joined the Standards Division 
from college in 1962 and has been 
working in the field of length 
measurement and moiré fringe 
techniques and has worked with his 
co-author on u.h.f, semiconductor 
devices. 


A. T. Bayliss, who has been senior 
lecturer in radio communication at 
the College of Technology, Oxford, 
for the past 17 years, writes in this 
issue on the tunnel diode as a fre- 
quency divider. He received his 
technical training at the college 
where he now teaches and during 
the war served as a signals/radar 
officer in the R.A.F. 


OBITUARY 


T. P. Lynott, A.M.I.E.E., chief 
engineer of Gardners Transformers 
Ltd., of Christchurch, died on 2nd 
May, aged 49. Mr. Lynott joined 
Gardners as chief engineer in 1957, 
having previously been for ten years 
at A.E.R.E., Harwell, where he was 
head of the transformer section in 
the Electronics Division. He was at 
one time in the directorate of instru= 
ment production in the Ministry of 
Supply. 
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| Tunnel Diode Frequency Divider 


RELIABLE OPERATION AT HIGH DIVISION RATIOS 


ULTIVIBRATORS using either valves or tran- 
sistors have been widely used as frequency 
dividers, but the maximum reliable frequency 

division does not exceed a factor of ten in these 
circuits. 

The precision with which a tunnel diode multi- 
vibrator can be synchronized allows much higher 
division ratios to be achieved. 

A consideration of the basic action of the tunnel 
diode multivibrator will indicate how this precision 
is obtained. Consider the circuit of Fig. 1. The 
tunnel diode is biased into its astable region on the 
negative-resistance portion of the characteristic 
shown at (1) in Fig. 2. The slope of the load line 
(1) is the resistance of the source plus the resistance 
of the inductance L. Any random fluctuation of 
current will produce an e.m.f. in the inductance 
which will carry the circuit into a semi-stable state 
and a relaxation oscillation occurs. Commencing at 


Fig. |. Elements of tunnel 
diode oscillator circuit. 


point A with voltage rising towards V, the current 
will tend to decrease as the negative resistance region 
is entered. The inductance will, however, maintain 
the current through the diode nearly constant and 
an e.m.f. E;, is induced which transfers the load line 
to B. This e.m.f. now falls at a rate decided by the 
time constant of the circuit L/R., where Re, is the 
source resistance, the coil resistance and the forward 
resistance of the diode from C to B. With this decay- 
ing e.m.f. point C is reached where current starts to 
rise. Again an e.m.f. is induced which transfers 
the load line to D, again holding the diode current 
nearly constant. The current in the tunnel diode 
rises to A at a rate dependent on the time constant 
of the circuit, and the cycle of events is repeated. 
The voltage waveform across the diode is shown 
in Fig. 3. 

Positive going pulses are now introduced across 
the tunnel diode via C and R to synchronize the 
multivibrator as in Fig. 4. 

The slope resistance of the diode from D to E, 
Fig. 2, is very low compared with the resistance R, 
so that the synchronizing pulses occurring during 
this time interval when the current is rising from 
D to E are almost entirely suppressed. Between E 
and A the incremental resistance sharply rises 
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By A. T. BAYLISS, a.M.1.E.E. 
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Fig. 3. Operation as frequency divider, showing division by 5. 


Fig. 4. Method of introduction of sync. pulses. R is large 


_ compared with initial slope resistance of tunnel diode. 
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Fig. 5. Circuit used to measure divider performance. 


Fig. 6. Division ratio of 20: | from circuit of Fig. 5. 


““AQUILA’S”’ 75TH ANNIVERSARY 


Work of the Electrical Inspection Directorate 


IT was in 1889 that is was decided to divorce inspection 
from the functions of other Government departments 
supplying the needs of the Armed Forces, and the 
present Electrical Inspection Directorate (motto, 
Aquilae Oculo, “ with the eye of an eagle”) stems from 
the Ministry of Aviation’s Board of Inspection, the other 
branch being the Aeronautical Inspection Directorate. 

The work of EI.D. now covers a wide field, 
including radar, signals, navigation systems, electronic 
components and aircraft electrical systems. In addition 
to Electronics (L) and Power and Instruments (P. & I.) 
there are divisions for Atomic Weapons (AW) and 
Engineering Services (ES), the latter providing common 
technical services for the other divisions. 

The E.I.D. is administered from Bromley, Kent, but 
has regional headquarters also in Glasgow, Manchester, 
Birmingham and Bristol, since much of its work is done 
in the field. The work of the electronic division is by 
no means confined to the test bench as the accompanying 
photograph shows. Here the profile of a precision radar 
scanner is being checked on site for mechanical distor- 
tion, which might give rise to side lobes, 
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allowing a positive pulse to lock the multivibrator 
before the critical point at Ais reached. The dotted 
wave form in Fig. 3 shows the triggering of the 
divider by every fifth sync. pulse. Synchronizing 
pulses occurring during a time interval from B to 
C are likewise suppressed. The suppression of the 
unwanted synchronizing pulses is shown. 

A practical circuit (Fig. 5) using an S.T.C. JK11 
germanium tunnel diode has been set up to measure 
the division ratios obtainable. Positive-going, 1 
psec., 0.5V amplitude pulses of varying repetition . 
frequency were obtained from a pulse generator 
with a 75 © output impedance. The waveforms of 
the sync. pulses and the voltage across the tunnel 
diode were observed on an oscilloscope with the 
results shown in accompanying oscillogram, show- 
ing a frequency..division ratio of» 20:1. The 
highest division ratio measured was 40, but there 
seems to be no reason why this could not be in- 
creased. Significantly, the amplitude of the synchro- 
nizing pulse could be varied through a range of 3:1 
without upsetting the frequency division. With the 
circuit values as above, the fundamental frequency 
of the multivibrator was 6.7 kc/s. 


Possible Television Timebase Circuit 


The automatic suppression of the unwanted trigger 
pulses might profitably be exploited in the line time 
base generator of a television receiver. The line ~ 
time base oscillator could be a tunnel diode multi- 


_ vibrator locked in the normal way by the positive 


going line sync. pulse from the sync, separator. Any 
impulsive noise in the output of the sync. separator. 
would be suppressed in the same manner as the 
unwanted trigger pulses are suppressed in the fre- 
quency divider. The circuit might then be a possible 
alternative to the more complex flywheel sync. 
circuits now in use. ne 
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If your H.F. radiotelephone circuits are pushed to the limit or if you find new planning difficult—you 


need Rediplex for maximum utilisation and lower operating costs. Now for the first time, at low capital 


cost, Redifon introduce a compact ISB multi-channel system for short and medium distance 


communication. Four speech channels simultaneously using one carrier. The cost of the transmitting 


and receiving terminals, including the channelling, is far less than you would pay for regular 


channelling and displacement equipment—a quickly installed packaged deal. It will pay you to find 


out more about Rediplex. Write now for full specifications. 


The Rediplex system gives you 


Four simultaneous speech channels, or any combination of 
speech, teleprinter, facsimile or tone intelligence signals. 


Four crystal controlled spot. frequencies, 2 to 16 Mc/s. 


100 watts p.e.p output, continuous rating (or 750 watts with 
the G.A.406 amplifier). 


Compatible with Standard International ISB systems. 


Completely transistorised receiving terminal and transmitter 
drive unit. 


Modular construction and printed circuits, 


Alternative power supply units for a.c. mains or 24 volts 
battery supplies. 


edifon 


REDIFON LiMiTED Communications Sales Division 
Broomhill Rd., London, S.W.18. Tel: VANdyke 7281 


A Manufacturing Company in the Rediffusion Group. 
&) Rx2 
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ELECTROMETER CIRCUIT USING 6BS7 AND13D3 


electrometer pentode 


The BRIMAR 6BS7 screened pentode is ideal for electro- Hi Low microphony 
meter use, or for other special applications, including very’ H Low noise 

high aan als input circuits, where its characteristics of @ Low hum 

low noise, microphony and hum are necessary. Shown ™ Top cap control grid 


ps L 
above is a typical electrometer circuit using types 6BS7 


and 13D3. Please ask for Data Sheets Grid sensitive 


@ Grid current <5upA 


Thorn-AEl Radio Valves & Tubes Ltd. 
155 CHARING CROSS ROAD - LONDON WC2 - GERrard 9797 
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U.H.F. OSCILLATOR 


A SIMPLE INSTRUMENT SUITABLE FOR TELEVISION (BAND IV) TESTING 


By R. H. BRADSELL and M. GRIMSHAW* 


HE uhf. oscillator described was the by- 
product of a research programme carried out 
by the authors in connection with the NPL 

mekometer';*), an electronic distance measuring 
device. A signal source was required for the design 
and testing of 600 Mc/s cavity resonators used in the 
final stages of a crystal-controlled u.h.f.° frequency 
standard for the mekometer. The unit produced 
for this purpose was compact and so simple in design 
and construction that it was felt to be of wide 
interest. The advent of u.h.f. television broad- 
_ casting in the London area on Channel 33, Band IV 
(567.25 Mc/s vision, 573.25 Mc/s sound) opens up a 
need for just such an instrument. 

A general view of the oscillator is given in Fig. 1 
and it can be seen that the unit is quite small, in fact 
only 43x 33x2in. Complete screening is provided 

by the die-cast box used to house the equipment. 


Circuit Description 


The circuit diagram is given in Fig. 2. The 
circuit utilizes a shunt-fed Hartley oscillator based 
on the A2521 grounded-grid triode. This valve has 
a high mutual conductance and can be used at 


* National Physical Laboratory, Teddington, Middlesex. 


Above: Fig. |. U.h.f. test oscillator. 
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"Right: Fig. 2. Circuit diagram of 
the eguipment. 
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MISCELLANEOUS 
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frequencies up to 1250Mc/s. It is a conventional 
miniature valve using the B9A base. 

The tank circuit employed in the oscillator is 
the coaxial-line resonator shown in Fig. 3 which has 
a mid-frequency of about 570 Mc/s. Two tapping 
points are made on the inner conductor for the 
anode and cathode of the valve V1 to give correct 
phasing for oscillation. - 

A coaxial line, which is a quarter wavelength 
long (*), is a resonant circuit. It has distributed 
inductance and capacitance and a characteristic 
impedance Z,, where 


L 
ig RN sh YER Bice ONS alr ges (1) 

| ae aA 
L is the inductance per metre and C the capacitance 


per metre. 

The equation for Z, given by (1) can be expressed 
also in terms of the internal diameter D of the outer 
conductor and diameter d of the inner conductor 
of the coaxial line. The form of the equation is then 


(2) 


D 
ZS 138 logy ad 


If a coaxial line is shortened so that the length of its 
inner conductor is no longer a quarter wavelength 
at the desired frequency of operation f, it is no longer 
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Fig. 3. Details of coaxial cavity resonator. 


purely resistive but exhibits an inductive reactance 
at the openend. Ifa capacity C, of the correct value, 
is added across the open end of the line this induc- 
tive reactance is tuned out and the coaxial resonator 
will again resonate at the desired frequency f. 

The following equation can be used to find C for 
a given length of line, 


1 27 

Safe = Zotan ( ° ) Ne Eke hae (3) 
where | and 2 are the length of the inner conductor 
of the coaxial line and the wavelength respectively. 

As can be seen from Fig. 3 the coaxial-line reso- 
nator used in the oscillator has capacity and loading 
in the manner described above. The capacitor C 
is made from two in diameter copper discs which 
form an adjustable parallel-plate capacitor. The 
inner conductor is prepared from +in diameter 
copper rod and the outer conductor from fin 
internal diameter copper tube. 

It has been shown that the coaxial line in this form 
can be looked upon as an inductance. The anode 
of the triode V1 is tapped into this inductance which 
acts as an auto-transformer allowing the cathode to be 
tapped in at a suitable impedance near the bottom 
of the line. The grid is connected to a point on the 
outer sheath of the coaxial line, via the grid-leak 
bias network formed by R, C, mid-way between 
the anode and cathode tapping points. 

The anode load of V1 is the radio-frequency 
choke L, and the alternating current is coupled into 


Fig. 4. General layout of components in the instrument. 
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the coaxial resonator by CV, which is used to adjust 
the feedback to ensure stable oscillation. 

Supply decoupling is provided by R, and C, and 
the valve heater is fed through chokes CH, and CH; 
which isolate it from earth at the signal frequency. 

The u.h.f. output from the oscillator is taken from 
a coupling loop which intersects the magnetic field 
in the short lead joining the cathode of V1 to its 
tapping point on the resonator. 

It was felt that some simple form of audio modula- 
tion would be an added asset. To meet this require- 
ment the miniature neon V2, which also acts as high 
tension indicator, was connected as a relaxation 
oscillator producing short pulses at about 400 per 
second. The pulse output is connected, via S,, 
to the junction of R, C, which varies the h.t. supply 
voltage at the anode of V1 producing both amplitude 
and frequency modulation of the u.h.f. signal. This” 
system, though simple, is adequate for most applica- 
tions. oe 


Constructional Details 


The instrument is assembled on a subchassis of 
brass which is a good fit into the die-cast box. The 
general layout can be seen in Fig. 4. Leads from the 
valve holder, which should be of a low-loss type, to 
the coaxial resonator must be as direct and short as 
possible. The five grid pins should be bent inwards 
and soldered to the central spigot of the valve holder, 
the resistor-capacitor pair R, C, being connected 
from the end of this spigot to the outer wall of the 
resonator. The two heater-lead chokes CH, and 
CH, should be positioned at right angles to CH, 
and this component should be well clear of the box 
lid when it is in position. The rest of the circuit 
is not critical. 

The oscillator, when completed, can be tested 
initially by placing a milliammeter in the positive 
h.t. lead and reducing CV, to minimum value. 
The anode current should be approximately 16 mA. 
If CV, is now increased the current should drop 
suddenly to about 13 mA _ indicating oscillation. 
A further increase in CV, will ensure stable opera- — 
tion. 

The frequency is set by adjusting the parallel-plate 
capacitor terminating the coaxial resonator. If this 
capacitor is set to too high a value the resonator is 
virtually shorted at the signal frequency and will 
operate, in the half-wavelength mode, at a much 
higher frequency. Should the test oscillator be 
required to operate at the low end of its frequency 
range and this fault found to occur, tuning capa- 
citance can be added halfway down the inner con- 
ductor of the coaxial resonator by changing CV, 
for a fixed capacitor of about 33 pF. 

With the resonator shown in Fig. 3 the frequency 
coverage is approximately 530 Mc/s to 600 Mc/s. 
Operation over other frequency ranges can be 
accomplished by redesigning the coaxial resonator. 

The measurement of frequency is most easily 
accomplished, when an absorption wavemeter is not 
available, by means of a Lecher line. This comprises 
a pair of taut parallel wires forming an open trans- 
mission line and a bridge to short-circuit the wires. 
The oscillator is coupled by a loop to one end of the 
line and a simple loop-probe coupled by a crystal 
diode to a microammeter used to register the power 
output of the oscillator. The half-wavelength, and 
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= 


bility of the subcarrier 


hence the frequency, can be deduced from the 
distance between successive bridge positions for a 
“ dip ” in the output. 

In conclusion we feel that the advent of u.h.f. 
television broadcasting will make this simple and 
reliable instrument useful to both amateur and 
professional engineers. It will also enable useful 
experience in u.h.f. technique to be gained at 
minimum cost. 

The oscillator described was developed as part of 


the research programme of the National: Physical 
Laboratory and this article is published by per- 
mission of the Director of the Laboratory. 
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ART: A New Colour System 


OW that the C.C.I.R. has prolonged, until April 
1965, the competition for a European colour 
television system, the way may be clear for late- 

comers to enter the field and—who knows?—perhaps 
carry off the prize. The latest system to attract 
serious interest has been put forward by. Dr. N. 


Mayer of the Institut fiir Rundfunktechnik, in 
~ Munich. 


Tests with the new system have shown it to be 
immune to differential phase distortion up to -at 
least 40°, to be less susceptible than N.T.S.C. to 
multipath distortion, and to have at least the same 


protection against noise. 


Dr. Mayer was led to his new system by reasoning 


that the principal criticisms of N.T.S.C. were, in 


one way or another, concerned with the suscepti- 
signal to amplitude- 
dependent phase distortion (i.e. differential-phase). 
SECAM and PAL are relatively immune to this 
type of distortion, but need in the receiver both a 


delay line (64sec) and an electronic switch operating 


at the line timebase frequency. Dr. Mayer decided 


_ to investigate what improvements could be made 
‘to the N.T.S.C. system if the receiver could also 


include a delay line and an electronic switch. 


Fig. 1. Transmitted ‘‘ picture ’’ (a) and its video waveform (b) 
showing the ART signal. On any one line, during the trans- 
mission of the yellow bar, the ART signal and the normal 
N.T.S.C. chrominance signal merge into one subcarrier sine 
wave. The normal N.T.S.C. chrominance subcarrier is zero 


during greys and whites, but the ART signal is still transmitted. 


(a) 


ART SIGNAL 


| (b) 
CHROMINANCE } 
SIGNAL | 


LINE 
PULSE 


ART SIGNAL 


h conour | 
BURST 
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N.T.S.C. ENCODED VIDEO 


N.T.S.C. + ART 
ART 


NORMAL 
N.T.S.C. 
ENCODER 


+] PHASE SUBCARRIER 


-I PHASE SUBCARRIER 


LINE PULSES 


Fig. 2. Simplified block diagram of an N.T.S.C.-with-ART 
encoder. 


So-called linear phase distortion is not particularly 
worrying in N.T.S.C., since the fundamental com- 
ponent of the chrominance subcarrier signal has the 
same frequency as the reference colour burst, and 
the relative phase between the two signals—which 
determines the reproduced hue—is unaltered. How- 
ever, the reference burst is always at the black level 
of the composite signal, whereas the chrominance 
signal rides up and down on the varying-amplitude 
luminance signal. If the phase distortion is level- 
dependent, then the phase of the chrominance signal 
with respect to the colour burst will change, and 
this will change the colours of the reproduced pic- 
ture. If the reference burst were to ride up and 
down on the luminance signal, together with the 
chrominance signal, then the relative phase between 
burst and chrominance could not be altered. 

Dr. Mayer proposes that a new subcarrier 
reference signal should be added to the old N.T.S.C. 
signal, and that this should be present during the 
whole of the active part of each line scan, i.e. over 
all the picture area. He calls this new method of 
transmitting colour signals: N.T.S.C. with Addi- 
tional Reference Transmission, which is abbreviated, 
naturally, to ART. 

The additional reference signal is at N.T.S.C. 
subcarrier frequency precisely, and has the phase of 
the “I” signal, not of the colour burst. The phase 
of the additional reference signal is reversed from 
one scanning line to the next so that it is +I phase 
on one line and —I phase on the next, etc. At the 
beginning of every second field, however, the revers- 
ing switch is always set to the same polarity, since 
this improves the compatibility. 

The dot pattern which such an additional refer- 
ence signal produces on a monochrome receiver 
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Fig. 3. One type of receiver decoder circuit for N.T.S.C. with ART. The output from the adder is twice the level of the | signal 


at its input. 


screen is similar to that produced by a carrier at an 
odd multiple of line frequency, as distinct from the 
interlaced dots of the odd multiple of 3-line-fre- 
quency colour subcarrier. Experiments on carriers 
interfering with N.T.S.C. signals have demonstrated 
that such an interfering carrier becomes visible when 
its peak-to-peak amplitude is 24dB with respect to 
the composite peak white signal. The p.t.p. ampli- 
tude of the ART reference signal 1s chosen to be 
7% of the amplitude of the composite peak white 
signal, including sync pulses, i.e. 23 dB down. 

Very little modification is required to normal type 
N.T.S.C. encoders in order to generate an ART 
signal. Outputs from the reference signal generator 
in the encoder, or feeding the encoder, are taken at 
123° and —57°, i.e. +I phases, and are alternately 
selected by an electronic switch operated by the line 
drive pulses. After adjustment to the correct, rather 
small, level, the ART signal is added to the normal 
output of the N.T.S.C. encoder. 

Dr. Mayer reports that the compatibility of the 
ART composite signal is slightly worse than the 
normal N.T.S.C. signal, and several observers rated 
it at —1 grade (i.e. “slightly worse”) on the E.B.U. 
comparative scale (Scale C), 

The N.T.S.C. with ART signal will operate an 
N.T.S.C. colour receiver without any modification to 
its circuits, although the sensitivity of the receiver 
to hue changes produced by differential phase distor- 
tion in the signal path is then no better than for a 
normal N.T.S.C. transmission, since the standard 
colour receiver still derives its own reference signal 
for synchronous detection from the normal colour 
burst on the back porch. 

The ART signal is demodulated as a small but 
unwanted colour signal, but the subjective effect is 
small. Since the ART signal is constant over any 
one scanning line, it produces a small d.c. colour shift 
after demodulation. Dr. Mayer has demonstrated 
the possibility of removing the effects of the ART 
signal from an N.T.S.C. receiver by clamping the 
colour, signals before they are applied to the shadow 
mask tube. A further suggestion from Dr. Mayer 
is that a line-by-line switch might be added to the 
N.T-.S.C. receiver to feed a small cancelling signal 
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from the receiver’s reference oscillator to compensate 
for the ART signal. 

Such a receiver does not need an N.T.S.C. refer- 
ence generator, since it derives the reference signal 
for the synchronous demodulators from the ART 
signal. The incoming chrominance signal is separated 
from the luminance signal and is then fed into a delay 
line. The delayed signal, as in a PAL de luxe re- 
ceiver, is both added to, and subtracted from, the — 
undelayed signal. If the picture content has not 
changed, then the N.T.S.C. chrominance signal is 
the same on successive lines except for the phase 
reversal of the subcarrier with respect to line sync 
pulses. Only the ART reference signal, therefore, 
comes out of the adder, since it has the same phase ~ 
on successive lines with respect to ‘the line sync 
pulses, although its phase with respect to the 
N.T-.S.C. zero reference phase is alternating +I, —I, 
+I, -I. This reference signal is now amplified and. 
limited and a line-by-line switch reverses the polarity 
of the reference on every line so that a continuous 
stream of signals, all in the same phase, is fed to the 
synchronous demodulators. 

Suitably phase-shifted versions of this steady 
reference frequency can now be used for decoding 
the chrominance signal. The chrominance signal 
used is that coming out of the subtractor at the delay 
line; it is quite free of ART signal, which has been 
cancelled out by the subtraction. 

Whenever the picture content changes between © 
one scanning line and the next, then the cancellation 
processes used in the decoder cannot operate cor- 
rectly. Dr. Mayer reports that these errors are not 
disturbing in general, although they become worse 
as the saturation of the adjacent colours increases. 
Cross-talk of the high frequency components of the 
luminance signal can occur, as in N.T.S.C. and PAL, 
and is principally observed as a flickering at vertical — 
colour transitions such as occur in the colour bar ~ 
signal. Also, if there are differences in response be- 
tween the delay and direct channels, then cancel- 
lation of the signals is not perfect and a half-line- 
frequency structure becomes visible at the vertical 
colour transitions of colour bars, but is not normally 
noticeable on pictures. GBT: 
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new 
compact 

transistor analyzer 
PM 6503 


Suitable for measuring 
characteristics of pnp and npn transistors and diodes 


Easy connection of 3 or 4 lead 
transistors by means of a "snap-action” lever; 
adapters for TO3 and TO6-type transistors provided 


: Measuring facilities: 
short-circuit, rest currents lcEo and IcER, collector current 
as a function of collector voltage, base current or base-emittor 
voltage, break-through voltage and static current gain Qt 


Accurracy of voltage and current measurements 2 %, 
accuracy of current gain measurements 5% 


Push-button selection of the parameter to be measured 


transistor tester PM 6501 


An exceptionally easy to operate tester for accurate 
and rapid checks on pnp and npn transistors 

of both low and medium power ratings. 

Tests: short-circuit, collector current and current gain. 
The applied test voltages are rectified sine waves. 


PHILIPS 


Sales and Service all over the world 
For the U:K.: 

The M.E.L. Equipment Co. Ltd. 

207 Kings Cross Road, London WCI 
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combining a wide range of 
measuring facilities with small 
dimensions and reasonable price 


transistor analyzer PM 6505A 


new features 
have been added to this high-quality instrument, including: 
~ higher sensitivity of rest Current measurements 
(10 nA full scale) 
— collector voltage fange up to 60 V 
~ diode test voltages up to 300 V 
— higher amplifier stability 
— adapter for TO3 and TO6-type transistors 


In addition, this Analyzer has four stabilized power 
supplies, interlocked controls and three moving-coil meters 
for clear and simultaneous indication of the voltages 

and currents of the component under test. 


Measuring facilities: short-circuit, rest currents ICEQ, 
IcBo and lego, colletor current as a function of 


base current or base-emittor voltage, knee voltage, 
parameters Nee and hin and junction curves 


PHILIP 


electronic measuring 
instruments 
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Acos make the widest range of good microphones 


Crystal, Ceramic, Dynamic, 
Magnetic 

Acos have long been famous for their 
crystal technology. What is perhaps 
not yet generally known is that Acos 
make the finest range of microphones 
of all main types—crystal, ceramic, 
dynamic and magnetic. Each type has 
specific merits for particular applica- 
tions and tape recorders. For instance: 


MIC 39 Crystal and Dynamic. Quality 


== 
m1] 
fala] fe 
=[e[o| fe 
el 


microphones, handsomely styled. Both 
give excellent music reproduction. 
The MIC 39 Dynamic (moving coil) 
can use longer length of cable than 
crystal and is particularly suitable for 
transistorised recorders. 


MIC 60 Crystal, Ceramic and Mag- 
netic. Similar to MIC 39 but intended 
for popular, lower-cost recorders. Cera= 
mic will withstand temperatures over 
40°C. Even in England, inside a 
closed car or in direct sun, use a 
ceramic. Magnetic for small transis- 
torised recorders, 


MIC 55 A lapel microphone identical 
in performance to the MIC 60, 

MIC 40 Crystal, Ceramic and Mag- 
netic—an outstanding success ‘story 
even by Acos standards. Crystal is 


inexpensive and good, the ideal choice” 
for many general-purpose uses, and 
one of the most widely used micro- 
phones in the world. Ceramic, slightly 
more costly, suitable for higher tem- 
peratures. Magnetic for personal tran-" 
sistorised recorders and dictating 


machines. 


s 


Eleven Plus 


Eleven Acos types—each of them top 

in its class and price range, as is proved — 
by the fact that millions of Acos 

microphones are standard equipment 

in many famous makes of tape recorders. 

Acos microphones are readily obtain- 

able as replacements. Often a new 

Acos microphone will improve the 

performance of a recorder, 


“Geos: microphones 


STYLI, PICK-UPS, CARTRIDGES, MICROPHONES, EARPIECES, PRESSURE GAUGES, ACCESSORIES. 
Cosmocord Ltd : Eleanor Cross Road, Waltham Cross, Herts - Telephone: WS 27331 
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A Code in the Head 


SOME THOUGHTS ON CLASS B. PROVOKED BY TALK OF MODULATED PULSE A.F. AMPLIFIERS 


HE publication of Mr. Birt’s article on modulated 
pulse amplifiers (W.W. Feb. 1963) seems to have 
stirred up a good deal of life in both the U.K. 

and the U.S.A. Over cups of tea and cups of coffee 
voices can be heard saying: “Isn’t that just what I 
was telling you? ” Moral number one of Mr. Birt’s 
article is certainly: shut up and build it. Moral 
number two is that we must, from time to time, try 
to get a different perspective on the things we think 
we know. A good time for doing this is when you 
are on holiday. This ageing writer, having spent 
the day laboriously raising himself some 3,000 feet 
above his starting point and then returning with 
hesitating feet, finds himself daily with a gap of an 
-hour between the putting on of civilized clothing 
and the earliest decent moment for the first glass 
of native liquor. One can read Gibbon or Dosto- 
yevsky, or one can think about the fundamentals of 
- one’s trade without being bogged down in the details 
of a particular brass box. 

Somewhere or another (for the six books to hand 
contain no‘useful references and one, a novel by a 
friend, isn’t even worth reading) William James 
classifies temperaments as tough-or tender. In other 
words, some people like to classify their ideas in 
‘what they regard as systematic groups, while others 
prefer to generalize. This appears to be a tremend- 
ously important matter. New ideas are usually 
related in some way to what we already know and 
are produced most easily by taking the most general 
view we can of our problem; text-book writers and 
instructors tend towards classification, towards the 
‘numbered paragraph or the topic of the day. Resist 
the temptation to lock all you know into a multi- 
plicity of separate boxes. 

Everybody knows that in designating audio- 
frequency amplifiers the first choice is the choice of 
device, the second choice is a decision to use class A, 
class AB, class B operation, or one of the trick 
models which need not be further defined at this 
stage. If you look in the text books you will find 
each of these discussed separately and once you 
‘choose your mode you have set foot on a closely 
walked path. When we are carrying out the detailed 
design work we do need the detailed analysis 
of the particular mode. When we first start to 
think about the amplifier, however, there is some 
advantage in a rather different point of view. In one 
case, at least, the general viewpoint suggested in 
this article will actually clarify the design problems. 
In others, you must judge for yourself. 

Commonsense suggests that undistorted ampli- 
fication can only be produced by a device with a 
linear transfer coefficient. If we restrict ourselves 
to the use of one valve or one transistor we might 
expect that this would limit us to class-A operation, 

with the possibility, to be explored, of using some 
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By THOMAS RODDAM 


kind of pulse circuit. The limitation, in fact, applies 
in the simple sense to only one kind of signal, a 
signal of variable frequency but constant amplitude. 
The important thing to remember in. dealing with 
any problem is that we should not ignore any 
information which we possess. We may, by choice, 
leave some information out of our detailed study but 
in doing so we must remember what we have done. 
In most of our circuit analysis there comes a point 
when we say: let us approximate. We must not 
forget that inside the bundle marked “approxi- 
mately” we have some information concealed. 


Coding the Signal 


When we wish to process, that is to amplify or 
transmit, a signal we may make — substantial 
economics if we separate out the information con- 
tained in the signal into two groups. One of these 
groups is the information on the kind of signal with 
which we are dealing and this information may be 
handled independently, by a separate channel if 
necessary, although this. separate channel may be 
multiplexed into the same path as the other group. 
This concept of coding the signal, and of transmit- 
ting the code independently is usually applied to the 
techniques of rearranging the bandwidth occupied 
by a signal. The most important application is the use 
of various codes, like frequency modulation and the 
pulse modulation systems, to provide an improve- 
ment in signal-to-noise ratio. Part of the signal which 
you hear from an f.m. receiver is, formally speaking, 
transmitted by letter post as a leaflet giving the 
details of the deviation and pre-emphasis char- 
acteristic. 

There is no reason why we should limit ourselves 
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TIME TIME 
(a) (>) 
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(c) 
Fig. |. Avsyllable of speech and its components. 
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to coding in terms of frequency. We know, indeed, 
that we can quantize the instantaneous amplitudes 
and code these, to give, in one system of transmis- 
sion, pulse code modulation. We can, and indeed 
we do, adopt simpler methods of coding. As a first 
example let us limit ourselves to the amplification 
of speech. We can say that the signal with which 
we are concerned consists of frequencies above 
200c/s, modulated by the syllabic frequencies of 
up to 10c/s and down to a fraction of lc/s. In 
the gap between these rather arbitrarily chosen 
figures, 10c/s and 200c/s, the speech energy may 
be neglected. Normally we use only part of this 
information; we ignore the fact that we have the 
very low frequency modulation except when we are 
studying problems of loading in multichannel 
systems. 

Amplifiers using the sliding bias principle make use 
of more of our knowledge of the characteristics of 
speech. We can say that a very primitive speech 
syllable will have a waveform something like that 
shown as Fig l(a). Notice that the syllabic fre- 
quency appears only as modulation of the audio 
frequency, so that the lowest frequency will be the 
sideband term (f auaio—f syilabic). We can extract the 
syllabic frequency term by rectifying the speech 
waveform and passing the rectified signal through a 


AMPLIFIER 


OUTPUT 


INVERTER 


Fig. 2. Principle of coding and decoding. 


low-pass filter which has a pass band extending 
above 10c/s and gives high attenuation to frequen- 
cies of 200c/s and above. Such a syllabic signal is 
shown as Fig. l(b). If we now add this to the 
original signal, we obtain, provided suitable pre- 
cautions are taken, the waveform shown in Fig. 1(c). 
_ We can always recover the original speech signal, by 
extracting it with a simple high-pass filter. No part 
of the added signal (Fig. 1(b)) falls in the audio band 
and we have not carried out any multiplication opera- 
tion to cause cross-modulation. 

To the extent that Fig. l(c) represents the wave- 
form which we can produce, we see that it can be 
amplified by a device which, in its quiescent state, 
is held just at cut-off and has a linear characteristic 
through the conduction range. In a practical ampli- 
fier we know that we have the cut-off rounding to 
avoid, and we cannot rely on maintaining the abso- 
lute fit of rectified syllabic waveform and speech 
envelope. Even so, surprisingly high efficiencies com- 
bined with high-quality (that is to say high-intelli- 
gibility) speech can be obtained. 

Putting aside the actual circuit technique, which 
is usually a reflex system and thus confuses the issue, 
we see that at the input of the amplifier we code 
the signal by adding something to it and then decode 
the signal at the output by filtering out the additive. 
The coding rules are very simple and are described 
by Fig. 1. 
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amplify. 


Let us now consider quite a different position. 
We shall assume that we know roughly both the fre- 


quency and the amplitude of the signal we wish to ~ 


This information is of a once-for-all kind, 
and thus can be built into the code system. Here 


we have the common problem of the amplifier which. 
The practical solution — 


follows a master oscillator. , 
is to pre-distort the waveform into a pulse of con- 


venient duration and to filter out only the funda- — 


mental at the output. The master oscillator provides 
the information about the exact frequency, somewhere 
within the allotted range, a range which is defined 
by the tuned circuits. Here, indeed, we have the 
familiar class-C amplifier, a highly degenerate case 
of our more more general problem. 


When the frequency is known roughly but the 


Sere oN 


amplitude can vary over a wide range we may still — 


adopt this kind of approach, but the importance 


which is attached to depth of modulation leads to the — 
use of the rather special case of 180° conduction, the — 
class-B amplifier. The class-B principle is not — 
sacrosanct, for the Doherty amplifier circuit makes © 
use of what we may describe as a topping-up class-C © 


amplifier. It will be interesting to see whether, when 
really high-power transistors are available, there is 


a new surge forward in circuit design: valve circuit — 


designers seem to have lost the urge to hunt for the 


extra few per cent of efficiency and instead of worry- : 
ing about the extra shillings on the power bill are — 


now trying to save pounds on operators’ wages. ~ 


Speech and Music 


These excursions away from our topic of audio= — 


frequency amplification were not without intent. In 
the long run we are concerned with signals which — 
have not the simple limitation of high-frequency 
working. Those readers who have tried to progress 
from speech compression to music compression will — 
know that in music we have not even got a gap be- 
tween the syllabic frequency, if we may call it that, 
and the lowest fundamental frequency which we — 
wish to handle. Compression, a coding system used — 
to improve signal-to-noise ratio, cannot be used for 


really high quality music. 


(By compression, of 


course, I imply subsequent expansion, the overall — 


compansion of the signal). 


About the only characteristic of the-musical wave-_ 


form which we can regard as safely to be taken for 


granted is the fact that it is roughly symmetrical. — 


Let us take this symmetry into account and code 


the signal by splitting it into two portions, each of — 


which will be handled separately. The only termi- 
nology which seems to have been evolved is that 


used some twenty years ago by tank designers, who | 


may still be using it. 


They differentiated between — 


the swing and the swang of an oscillatory motion. — 
With a sinusoidal waveform the swing and swang 


are just the alternate half-cycles, while with a more 


complicated waveform we may take the swing as all — 


excursions above the axis, and the swang as all ex- 
cursions below the axis. We know that a pair of 
rectifiers will then split the audio frequency signal 


into the two channels, the swing channel and the - 


swang channel. Since the waveform is roughly sym- 
metrical the amounts of signal in the two channels 
will be about the same. We need to state this for- 


mally, because there are ways of splitting the signal — 
up which do not give equal amounts of power in — 


the variable channels. One such system is, indeed, 
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INVERTER 
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Fig. 3. An alternative input circuit. 


X 


the cross-over network used to direct the various 
parts of the signal to the approximate loudspeakers 
in a multi-speaker assembly. 

Having coded the signal into two channels, they 
may now be amplified separately. —The swang chan- 
nel may be inverted by either a valve/transistor or 
a transformer and the swing and swang amplifiers 
are thus identical. Decoding consists merely of re- 
inverting the swang channel and adding the two sig- 
nals together. The overall system is shown as a 
block diagram in Fig. 2. An alternative construction 
is to place the inverter in the swang channel before 
the rectifier, which must then be reversed, giving 
arrangement of Fig. 3. 


The characteristic feature of the two part-signals. 


which we have produced in this operation is 
that they are unidirectional. A second characteristic 
feature which must not be overlooked is that in the 
coding operation we have produced the syllabic 
frequencies as themselves and not merely as modula- 
tion. Unidirectional signals can, of course, be ampli- 


fied by linear amplifiers working up from the cut-off © 


position, which we know leads to efficient operation 
with a programme type of signal, The idealized 
amplifiers, in fact, draw no power at all during 
quiescent periods. In spite of the apparent complexity 
of the arrangement we may find it profitable to adopt 
it. We find that we cannot use the system in the 
‘simple form of either Fig. 2 or Fig. 3, because our 
amplifiers are not linear right down to the cut-off 
condition. Some sort of compensation for this can 
be provided by adopting a compromise with a variant 
of this scheme. In this variant the waveform is still 
split in two, but an instantaneous compression 
system. is used to squeeze the swang progressively 
while stretching the swing in one channel, the re- 
verse operation being provided by the other channel. 
The quasi-rectification again extracts the syllabic 
frequencies. 

When we examine the arrangement of Fig. 3 with 
the syllabic frequencies in mind we see that the 
inversion and addition at the output give us a balanc- 
ing elimination of these frequencies in the output 
path. This is, of course, vital to the successful 
operation of a system of this kind for the amplifica- 
tion of music, since we cannot rely on any frequency 
separation to allow us to filter out the syllabic com- 
ponent. Here there are two points to discuss, one 
of which leads on to a rather unexpected conclusion, 
so that I feel I must interrupt the general discussion. 

Some, many, most, or even all readers will have 
seen that the so-called coding system we have just 
been discussing is, in fact, the common class-B 
push-pull amplifier. Years ago I should have written 
Stage, but with the advent of the transistor we 
have seen the use of two or three transistors in 
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tandem on each side and there is a limit to the 
meaning we can give to “stage”. The rectification, 
of course, takes place at the input electrode, and 
the inverter is simply one aspect of the phase splitter. 
The output inverter is the result of the common 
bridge connection, in one form or another. 

In describing this common amplifier in a round- 
about way we have stressed the internal production 
of the syllabic frequencies. It is well known in 
amplifier design that, ceteris paribus, things never 
are equal. We really cannot rely on balancing out 
the syllabic frequencies perfectly. Of course, in this 
day and age, to use one of the most idiotic phrases 
which ever limped off every tongue, our amplifiers 
will always be provided with a good deal of negative 
feedback. 

The conclusion is so important that a new para- 
graph is appropriate. When we use a class-B stage, 
and this term embraces all push-pull non-linear 
pairs, the negative feedback loop round the class-B 
portion must transmit the syllabic frequencies. If 
we represent the complete amplifier by the diagram 
in Fig. 4 we must get the syllabic terms which 
appear at the point O back through the feedback 
path and the class-A section to the point P. Unless 
we do this the output will, or at least may, contain 
terms which we might call interdemodulation terms. 
Whether, in fact, terms of this kind are objectionable 
in practice is something which can only be found 
by a study with a listening panel. 


Fluctuating Supply Current 


The other point which must be considered in cone 
nection with the syllabic component is that in the 
two amplifiers it is in phase. There is no balancing 
towards a common supply. We must, therefore, 
maintain a low supply impedance down to the lowest 
syllabic frequency. In Mr. Birt’s article, which 
started me off on this track, he lists fluctuation 
of supply current among the disadvantages of 
class-B working. However, class-B operation is just 
one of the ways in which we can code our signal 
to increase our efficiency or to derive some other 
advantage. If the coding is used to increase the . 
efficiency we cannot avoid this fluctuation in supply 
current, as Mr. Birt points out when he considers 
adding a low-pass filter to his output path. He 
considers making use of the fact that the waste 
energy in his system is mainly available as a high- 
frequency signal, and can be diverted to a resistor 
by a high-pass, low-pass pair. It is usually con- 
venient to use a resistor rather than a transistor 
for dissipating the heat. 

In practice some class-B amplifiers use regulated 
power supplies and it is tempting to consider a 
chopper transistor for regulation purposes. I do 
not propose to go into this aspect of design here. 

A feature of signal coding which appears in the 
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Fig. 4. Complete amplifier with class B and feedback, 
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systems already mentioned, and in Dome’s circuit, 
which I have mentioned elsewhere and do not pro- 
pose to discuss, is that all of them appear to involve 
the introduction of frequencies outside the original 
signal band. The resulting increase in frequency 
range which must be considered is the price we 
pay for increased efficiency. All circuits, indeed, 
work to the maxim: Hear all, see all, say nowt, and 
if tha does owt for nowt, do it for thi’sen. A class-A 
stage, in a silent period, certainly will tak all, gi’ 
nowt. 

The object of this approach, this idea that the 
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The Series 700 miniature push-button switch is des- 
cribed in A.B. Metal Products technical bulletin No. 
302. Copies of this 10-page bulletin are obtainable from 
A.B. Metal Products Ltd., North-West House, 119-127 
Marylebone Road, London, N.W.1. 
9WW 526 for further details 

A new brochure giving details of the facsimile method 
of transmitting and recording weather charts is available 
from Muirhead & Co. Ltd., Beckenham, Kent. Specifi- 
cations of the current range of Mufax facsimile equip- 
ment are included. 

SWW 527 for further details 

A brochure describing the activities of the Rank 
Organisation, of 38 South Street, London, W.1, in the 
industrial field, has been sent to us. Thinking ahead 
in colour (television), making it safer to fly, predicting 
thunder and lightning, communications and control, and 
applying electronics to surgery are among the sub-titles 
of this publication. 

SWW 528 for further details 


A 176-page catalogue listing the products of the 
Canadian organization Cambridge Thermionic Corpora- 
tion (Cambion) has been forwarded to us. It lists equip- 
ment fittings and electronic components and is availabie 
from Cambion Electronic Products Ltd., Cambion 
Works, Castleton, nr. Sheffield. 

SWW 529 for further details 

A general leaflet, in English, and a technical leaflet, 
in Swedish, describing a transistor portable television 
receiver, has been sent to us by Luxor Industri Aktie- 
bolag, of Motala, Sweden. A full circuit diagram 
appears in the technical leaflet, 

S9WW 530 for further details 


A 10-watt servo amplifier, for use in 50, 60 or 400 c/s 
systems, is described in Evershed and Vignols leaflet 
No. 1/353. This leaflet is the first of a series covering 
the whole range of Evershed servo amplifiers and is 
obtainable from the Company’s works in Acton Lane, 
Chiswick, London, W.4. 

SWW 531 for further details 


Telettra S.p.A., of Carlo Poma, Milan, have produced 
a 23-page English edition of their general catalogue. 
It contains information on their multiplex telephone, 
microwave and data transmission systems, and_ their 
telecommunications, measuring and power supply equip- 


ment. 
SWW 532 for further details 


Trinistor silicon controlled  recifiers, with for- 
ward current ratings of 4.7A (mean) and peak repetitive 
reverse voltages ranging from 30 to 480V are described 
in the Westinghouse technical publication No. 36-12. 
Larger s.c.rs, rated up to 70A (mean) with peak reverse 
and forward voltage ratings of 600 volts, are described in 
publication No. 36-16. Copies are available from West- 
inghouse Brake & Signal Company Ltd., 82 York Way, 
King’s Cross, London, N.1. 
9WW 533 for further details 
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only way to avoid class-A working is to code the 
signal, is essentially to change the reader’s outlook. 
In designing an amplifier you may either use class-A 
stages throughout, or you may adopt a coding 
system. If you decide to use a coding system, then 
you may make a choice of an amplitude code or 


a time code, or even the Dome time-amplitude 


system. Each system can be considered on its 
merits, divorced from the old-reliable attitude 


towards class-B and the new-fangled view of pulse 


modulation. 
least admit it. 


LITERATURE 


Be prejudiced, by all means, but at 


Revised literature describing the range of American 


Holtzer-Cabot servo, induction and synchronous motors 


(Publications M.24 and M.25) is available from Elliott 
Brothers (London) Ltd., Century Works, Lewisham, 
London, S.E.13. 
included. 

9WW 534 for further details 


Electrical and mechanical data is 


The 1964 valve catalogue is now available from Pin- 
nacle Electronics Ltd., Achilles Street; New Cross, Lon-_ 
don, S.E.14. More than 1,000 types, from manufacturers 
all over the world, are listed under subject headings. The — 
types covered range from those used in domestic radio 


and television to power triodes and tetrodes. 
of specialist types are also included. 
SWW 535 for further details 


A 12-page catalogue listing the different types of 


A number 


+ 


silicon and germanium semiconductors manufactured by 
SESCO (Société européenne des semiconducteurs) has 4 


been forwarded to us. This French company is repree 
sented in the U.K. by M.C.P. Electronics Ltd., Station 
Wharf Works, Alperton, Middx. ; 


9WW 536 for further details 


A new 36-page brochure giving abridged specifications _ 


and performance data for several hundred electrical 


instruments manufactured by the Cambridge Instrument 


Company is available from the company’s head office at ° 


13 Grosvenor Place, London, S.W.1. 
number of entirely new instruments, including a 6-dial 
precision bridge with an accuracy of +0.005% over the 
greater part of its range (102 to 111M) and an a.c./d.c. 


9WW 537 for further details 


It describes a 


comparator with an accuracy of +0.05% between 25c/s _ 
and 10 kc/s. Bt 


A four-page leaflet describing the Siemens & Halske 
AF 139 Mesa u.h.f. transistor is available from the U.K. 


agents R. H. Cole Electronics Ltd., 26-32 Caxton Street, 
Westminster, London, S.W.1. A section of the leaflet 


is devoted to the design considerations of a quarter- _ 


wavelength u.h.f. tuner. 
SWW 538 for further details 


Application notes for cold cathode indicator tubes are — 


contained in a new 24-page booklet (MS/126) from the - 


valve division of Standard Telephones and Cables, 
Footscray, Sidcup, Kent. Indicator tube applications 


to digital measuring instruments, computer console dis- 
plays, frequency counters and telecommunication chan- 
nel indicators are included. Copies are available from 


the valve division. 
9WW 539 for further details 


Literature on the 
Camblock range of terminal blocks is available from 
Painton & Company Ltd., Kingsthorpe, Northants. In 
this type of terminal block, the wire is compressed 
against the busbar with a wedging action by a rotary 
tapered cam. ; 
9WW 540 for further details 
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recently introduced Painton- 


MANUFACTURERS’ PRODUCTS 


Silicon Centrolled Rectifiers 


A NEW series of 8-ampere s.c.r.’s 
are available from Motorola Semi- 
conductors, New Bond Street, Lon- 
don, W.1. Characterized by being 
much smaller than existing com- 
ponents of the same current rating, 
they are designated the MCR1304 
series. Voltage ratings are available 
from 25 to 400V. The s.c.r.’s are 
housed in a steel case 0.278in long 
and 0.345in in diameter. Capable of 
switching up to 3.2 kW, rectifiers of 
this series can contro] a full 8A d.c. 
output. They can operate over a 
‘junction temperature range of —40 
to + 100°C. 

9WW 541 for further details 


Gas Laser 


THE new Raytheon, helium-neon gas 
laser Type LG-10 uses two plasma 
discharge tubes optically coupled 
through a prism to produce a single, 
high-intensity laser beam directed 
from one tube into the second parallel 
one. This enables a high power out- 
put, to the order of 100 mW, to be 
produced from a relatively compact 
apparatus. Excitation of the plasma 
tubes is accomplished by direct cur- 
tent. ‘This model is designed for 
optimum output at 6328 Angstroms 
but it can produce coherent light at 
1-15 or 3-39 microns with minor 
modifications. 

Capable of withstanding shocks 
equivalent to accelerations of up to 
10 g, the laser is claimed to have an 
unusual capacity to tolerate extreme 
environmental conditions due to the 
frame and suspension system. 

The equipment weighs less than 
50 1b and is 57 in long. 

SWW 542 for further details 


Direct-voltage Regulation 


A TRANSISTOR voltage regulator, 
Type TD428 is available from 
Newton Brothers, Derby (Newton 
Derby). The regulator was designed 
for the precise control of 24 to 28 V 
‘generators with field resistances as 
low as 2:5Q. A regulation of +1 % 
is achieved. The unit can be used 
over a temperature range of —20 to 
' +50°C. The response time is claimed 
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to be less than 20 msec. A current- 
limiting device and a reverse-current 
protection unit using diodes are avail- 
able as optional extras. The basic 
cost of a regulator is £26 18s with 
reductions for quantity purchasing. 
9WW 543 for further details 


Axial Hall Probe 


THE axial Hall probe constructed 
from the Scientifica A.9 kit provides 
the basis from which a number of 
Hall devices may be constructed. 
These include an amplifier, oscilla- 
tor and multiplier. By having the 
Hall crystal mounted at right angles 
to the probe axis the probe can be 
used to measure the magnetic field in- 
side a solenoid or in any position 
where the magnetic flux is parallel 
to the direction of the probe. By 
connecting the output of the probe 
direct to a 50uA movement meter, 
field strengths from 50 to 20,000gauss 
can be easily measured. An indium 


Silicon controlled rectifier 
from the Motorola MCR 
1304 series. > 


A 
Raytheon Model 
LG-10 gas laser. 


Transistor voltage regula- 
tor for direct-voltage gen- 
erators manufactured by 
Newton Brothers, 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


antimonide crystal is used because of 
the large output and. zero stability 
associated with this material. The 
crystal is square in shape, the con- 
nections being made to the four 
corners.: 

The probe is supplied with a 
manual which details the construc- 
tional procedure and the theoretical 
principles involved. A standard mag- 
net is provided for calibration and 
demonstration purposes. The cost of 
the kit is £19 12s, 
9WW 544 for further details 


Instrument Trolley 


THE main feature of the Type 
TM10 trolley, manufactured by Avon 
Communications and_ Electronics, 
Christchurch, Hampshire, is that the 
top tray may be used flat or inclined 
at any angle up to 20° to the hori- 
zontal. Adjustment of the position 
required is by means of a winding 
handle. The trolley is constructed. 


- Axial Hall probe constructed from “«Scientifica” 
Type A.9 kit. 
v 
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Instrument trolley Type TMIO manufactured by Avon Communications and 


Electronics. 


1 


Mark II Kilovolter, manufactured by Waveforms. 


from steel tubes welded to form a 
frame for both shelves. The height 
of the trolley is adjustable in 1-in 
steps from 27 to 33in. The dimen- 
sions of the top shelf are 17 x 284 in, 
while those of the lower shelf are 
20 X 30 in. The distance between both 
shelves is 17 in. Push bars are fitted 
at both ends of the trolley. 

The standard castors fitted are 5-in, 
heavy-duty, Flexello types with rub- 
ber tyres and ball-bearing swivels. 
Other types can be supplied and 
these include castors with foot- 
operated brakes and 5-in, spring- 
loaded castors with cushion-tyred 
wheels for transport of delicate in- 
struments, etc. Other accessories that 
are available include Lexor mains- 
distribution boards, drawer assembly 
to fit under bottom shelf and rubber 
or Formica covers for both shelves. 
9WW 545 for further details 


General-purpose Power 
Supply 

THE power supply Type SD214 
manufactured by Feedback, Crow- 
borough, Sussex, enables the user (by 
connection alteration) to obtain two 
separate, “floating” 300V supplies 
at 150mA, a supply of +600 or 
—600V at 150mA and a + or 
— 300 V supply at 300 mA. In addi- 
tion three 6.3 V outputs are available 
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-9WW 546 


which can supply up to16A. Acure 
rent-monitoring meter is provided. 
The total ripple content of the d.c. 
outputs is less than 3 mV (r.m.s.) and 
the output impedance is less than 12. 
The long-term stability of the outputs 
is greater than 300:1 for variations of 
up to 15% of the nominal value of 
the supply. An unusual feature is 
that the outputs are available either 
from screw/socket terminals on the 
front panel or from two, 6-way Pain- 
ton sockets at the rear. The weight 
of the power supply is 36lb and the 
dimensions are 8.5 X 12.5 X22 in. The 
cost of the equipment is £135, 

for further details 


Kilovolt Measurement 


MEASUREMENTS of high voltage 
over the range 3 to 30kV can be 
quickly carried out with the new 
Kilovolter Mark II manufactured by 
Waveforms, Vauxhall Bridge Road, 
London, S.W.1. The instrument is 
of the calibrated, spark-gap type and 
is read after withdrawal from the 
high-voltage source. It does not re- 
tain the charge. A 21in scale is 
employed. 

9WW 547 for further details 


Wheatstone Bridge 


A RANGE of inexpensive Wheat- 
stone bridges is available from Lion- 


A 
Feedback power 
$D214. 


Type 


supply 


A 
Lionmount Type BW2 Wheatstone bridge, 


mount and Co., Lynton Road, Lone 
don, N.8. They have been designed 


for the user who needs to make only 


occasional resistance measurements 
and who has access to a sensitive de- 
tector. The Type BW2 bridge has 
a range of 0.1 to 1.11 MQ achieved 
with 3 decades and a range multi- 
plier. 
ments up to 11.11 M©, The resistors 
used are adjusted to 0.1% and are 
non-inductively wound with a iow 
temperature coefficient wire. The 


instrument is housed in a mahogany 


case. 
9WW 548 for further details 


Photoconductor 


A MINIATURE _ photoconductor 
developed by Sylvania and available 
from Thorn Electronics, Judd Street, 
London, has a diameter of 3 in and is 
only 4in long. The response is 
claimed to be closely akin to that of 
the human eye and is ideal for appli- 
cations ranging from street-lighting 
control to industrial safety devices. 
The component can also be used for 


Other models permit measure-- 


* 


i i 
| 
& 
Bi 


critical work such as colour matching 


or flame detection (or failure). 

The sensitive area of the cell is 
restricted to the top of the glass bulb. 
The field of sensitivity can be effec- 
tively screened for precision applica- 
tions by mounting in a tube. The 
photoconductor can be used in 
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A 
TR-4 television tape-recording equip- 
ment (R.C.A.). 


ambient temperatures from —40°C 
to +70°C. Available for a.c. or d.c. 
use, up to 300 V can be handled. 


9WW 649 for further details 


Time-delay Units 


VARIABLE, electronic, time-delay 
units are now available from the 
Electrical Remote Control Company, 
Harlow. The units are insensitive to 
temperature variations of —30 to 
+65°C and mechanical shocks equi- 
' valent to accelerations of up to 15g. 
They can operate in any mounting 
position. Cold cathode tubes are 
used in the delays which may be set, 
by potentiometer, to operate in 
ranges of 0.5 to Ssec, 2 to 15sec, 5 
to 30sec and 10 to 60 sec. The reset 
time is 15 msec. The tube operates 
only during the actual time-delay 
period. The size of each unit from 
this ER series is 45 X133 X43 in. 
The maximum continuous contact 
current is 15A resistive or 5A in- 
ductive. 

9WW 550 for further details 


Television Tape Equipment 


A NEW range of video tape equip- 
ment using solid-state techniques has 
been introduced by R.C.A., Sunbury- 
on-Thames, Middlesex. The equip- 
ments involved at present are the 
TR-5, a compact, quadruplex record- 
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Instrument air filter (Machine Control. 


A 


Panoramic spectrum analyser Type SSB-3b. 


ing device with limited playback 
facilities to permit on-the-spot cue- 
ing and preview to check picture 
quality; the TR-3 playback appara- 
tus which can be easily operated for 
preview, editing and “on-air” play- 
back, thus freeing existing video tape 
recorders from replay-only functions; 
and the TR-4, a complete record- 
playback unit. 

All these equipments are switch- 
able between 405, 525 and 625 line 
standards and operate on 230V, 
50c/s. They also have two speeds, 
15 and 74 in/sec (accessory units will 
be available for colour operation). 
An important feature of this new 
range is that they are compatible 
with other quadruplex recorders. 


with specific products. 


enter the number(s) on the card. 


and advertisement pages. 


Readers will appreciate the advantage of being able to fold out the sheet 
of cards, enabling them to make entries while studying the editorial 


Postage is free in the U.K., but cards must be stamped if posted overseas. 
This service will enable professional readers to obtain the additional 
information they require quickly and easily. 


The TR-4 equipment includes pic- 
ture and waveform monitors, audio 
monitor and a full complement of 
instrumentation for check-out and 
adjustment purposes. Facilities are 
provided for plug-in accessories in- 
cluding cue record/playback unit, 
electronic splicer, automatic timing 
correctors and air-bearing head- 
wheels. 
9WW 551 for further details 


Air Filters 


NEW air filters which are designed 
as plug-in units for electronic in- 
strumentation are available from 
Machine Control, Crawley, Sussex. 
Standard sizes are available to fit 
holes of 3, 6, 8, 9, 10 and 12 in dia- 
meters. The standard range of filters 
is only suitable for insertion in 
material thickness between 16 and 
22 s.w.g. The filters have circular, 
polythene frames which dispense 
with the need for separate frames on 
the equipment. The filtering medium, 
which is inserted at the time of 
moulding, consists of 2 grades of 
“de-membraned,” synthetic foam. 
Four standard filters are available 
giving collecting efficiencies between 
48 and 98% on 5-7 micrometre 
(microns) dust particles. A_p.v.c. 
mesh is used to protect. the filter 
material, The manufacturers claim 
that the only maintenance necessary 
is periodic washing with water and 
detergent. Special sizes and shapes 
can be produced to customer specifi- 
cations. 

9WW 552 for further details 


Spectrum Analyser 


THE frequency range of a new spec- 
trum analyser Type SSB-3b manu- 
factured by Panoramic, extends from 
2 to 40 Mc/s. The input impedance 
is 509 but when used with the 
cathode-follower probe it is 12 MQ 
(5 pF). Special features of this in- 
strument include pre-set sweep 
widths of 150 and 500.c/s and 3.5, 7 
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INFORMATION SERVICE FOR PROFESSIONAL READERS 


To expedite requests for further information on products appearing in 
the editorial and advertisement pages of Wireless World each month, a 
sheet of reader service cards is included in this issue. 
found between advertisement pages 16/19. 

We invite readers to make use of these cards for all inquiries dealing 
Many editorial items and all advertisements are 
coded with a number, prefixed by 9WVV, and it is then necessary only to 


The cards will be 
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and 14kc/s, a 0 to 100 kc/s variable 
scan, continuously-adjustable two- 
tone generator and a marker display 
that checks the residual distortion of 
the analyser to better than 60 dB. 
The sensitivity of the equipment is 
virtually uniform over the complete 
frequency range. The instrument is 
marketed in the U.K. by Roberts 
Electronics, Hitchin, Herts. 

SWW 553 for further details 


Oscilloscope Cameras 


TWO new Fairchild-Du Mont ascil- 
loscope cameras Types 453 and 453A 
are available from Aveley Electric, 
South © Ockendon, © Essex. ~ 
graphic records ‘from 4X5in down 
to 35mm can -be obtained. The 
camera shutter is lever actuated and 
the oscilloscope screen can be viewed 
during recording. The object-to- 
image ratio is continuously variable 
over a range of 1:1 to 1:0.7 with one 
lens and without the need for extra 


Ultra Electronics Type 4Bé6 
f.m. transmitter receiver. 


v 
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Photo- | 


Fairchild-Dument oscilloscope 
camera, available in the U.K. 
from Aveley Electric. 


attachments such as spacers or 
gauges, etc. Either f1.9 or f2.6 
lenses can be supplied. 
9WW 554 for further details 


In-line Indicators 
NEW digital-indicators are available 


‘from Hilger and Watts, St. Pancras 


Way, London, N.W.1. Designated the 
Hiray series they can be used in high 
ambient light conditions. and are 
designed to be powered from supply 
voltages of 6, 12 or 28 V. The figures, 
4xd4in, are’ edgwise. -lighted 
mounted in an insulated case 3x1 
1-Sin in size, 

- Each unit, or decade, comprises a 
stack of 10 Perspex plates engraved 
with the numerals 0 to 9 (two extra 
plates can: be added). Each’ plate is 
edge illuminated by a midget lamp. 
Contact with the lamps is via a 
printed-circuit plate which hinges 
back to facilitate lamp~ changes. 


External contacts are to hollow rivets, 


each clearly marked to ‘show the 


Vv 


Digital in-line indi- 
cator from the Hilger 
and Watts ‘‘Hiray’’ 
series. 


A 

Plug-in unit Type 120 1 may be used with Tek- 
tronix oscilloscopes to provide spectrum- 
analysis facilities (manufectured by Pentrix). 


and . 


numeral connected. The lamp life is 
expected to be 2000 to 3000 hours at 
12V. Components of the Hiray series 
may be mounted behind or in front 
of a panel. 

9WW 555 for further details 


Transmitter-Receiver 


OPERATING over the frequency { 


ranges 71 to 101 Mc/s and 156 to 
174 Mc/s, the Ultra Electronics f.m. 
transmitter/receiver Type 4B6 weighs 
only 31lb and measures only 8X5 
ljin. The equipment includes a re- 
tractable whip aerial but a socket per- 


mits connection of an external aerial. 
The standard equipment contains a | 


combined loudspeaker and micro-_ 
phone (with a press-to-talk switch) 
but other hand or head sets can be 
provided. The power output is 
500 mW. The equipment is powered | 
by a nickel-cadmium rechargeable — 


battery which permits 8 hours con- - 
tinuous operation on a 10:1 receive/ 


transmit ratio. The operational range - 
is approximately 5 miles. 


Electronics Ltd.; 
tions Division, London: W,3. 
9WW 556 for further details 


Spectrum Analysis 


A SERIES of plug-in units is availe 


able which, when used with the | 


Tektronix 530/540 series of oscillo- — 


scopes, . provides 
facilities. 
and available in the U.K. 


Livingston Laboratories, 


spectrum-analysis © 


covers the frequency range 10 to 


4,000 Mc/s and the sweep width can | 
be varied from 2-5 kc/s to 5Mc/s on | 
the narrow range: and from 100kc/s — 


to 60 Mc/s on the wide range. The 
sweep rate is adjustable from 0-02 to 
1000 c/s. 
are provided and the’ display can be — 


‘logarithmic, linear or square law. Pro- “| 
vision is made for a video input with | 


a response from 10 c/s to 10 Mc/s. 
9WW 557 for further details 


Screened-room Filters 


SCREENED-ROOM (filters, manu- 
factured by Aerovox are now avail-— 
‘from 7 Fo Gast 


able in the U.K. 
Robinson and Partners, Wimbledon, 
London, S.W.19. These filters, with 


their simple mounting arrangements, _ 


ensure that mains supplies taken into’ 
screened rooms are free from inter- 


(Continued on page 317) 
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~The equip- 
ment is G.P.O. type-approved. The | 
address of the manufacturers is Ultra _ | 
Telecommunica- | 


Manufactured by Pentrix ! 
from | 
Camden | 
Road, London, N.W.1, the available 
units can be used in hf., u.hf. and | 
microwave fields. The Type L20 unit | 


Fixed and variable markers | 
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—Vortexion TYPE C.B.L. 
| TAPE RECORDER 


quality equipment 


The Vortexion C.B.L. is capable of making and replaying the very highest quality recordings of either 
monaural or stereo whether “‘ live ’’ or transcript. This instrument however is intended to be more 
than a straightforward tape recorder in that provision is made not only to mix inputs on each side but 
also to feed the playback from the other track into the new recording. Each input is separately controll- 
able and measured on the two meters. ‘‘ Before and After ’? monitoring is employed and the echo 
facilities are more extensive than the W.V.B. The track-to-track cross-mixing function may be switched 
out when not needed as, for instance, listening to cues from one track whilst recording on the other. 


The Vortexion W.V.B. is a high quality monaural machine with ‘‘ Before and After ”’ monitoring. 
The recording inputs are a high sensitivity socket for moving coil or ribbon microphone and a high 
impedance socket for radio, etc., either of which can be selected by a switch. Superimposing and echo 
work can be done and the playback has reserve gain for abnormal requirements. This model cannot 


be converted for stereo playback, but is a thoroughly reliable machine for the engineer specialising on 
monaural work. 


The Vortexion W.V.A. is a monaural machine which has a performance equal in sound quality to the 
other models. It possesses all the features of the W.V.B. except for ‘‘ Before and After ** monitoring, 
Dubbing and Echoes. The recording being made can be heard on the internal loudspeaker as in the 
W.V.B. and C.B.L. The controls are uncomplicated. 

All tape recorders have adjustable bias controls, low impedance mic. inputs for unlimited lengths of 
cable, highly accurate position indicators and meters to measure recording level and bias. 


The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech and music or over 30 watts of 
continuous sine wave and the main amplifier has a response of 30 to 20,000 cps within IdB at 0.1% dis- 
tortion and outputs for 4, 7.5, 15 ohms and 100 volt line. Models are available with two, three or four 
mixed inputs which may be low impedance balanced line microphones, P.U. or Guitar inputs. 


The 120/200 watt Amplifier can deliver its full audio power at any frequency in the range of 30 to 20,000 
cps for which the response is accurate within | dB with less than 0.2% distortion at 1,000 cps. It can 
be used to drive mechanical devices, i.e. synchronous capstan or projector motors, etc., for which the 

ower is over 140 watts on continuous sine wave. The input is for | m.w. 600 ohms, the output for 
100-120 volts or 200-240 volts and additional matching transformers for other impedances are available. 


Other items of our manufacture are: 


Record and Playback Mixer. Erase Fader Unit for above recorders. 


2 x 5-way Stereo Mixers. 4-way Mixer with 10 watt output and tone controls. 
12-way Mixers. 3-way Mixer and Peak Programme Meter. 
4-way Mixers. 2-way 30/50 ohm in and out stud-type Mixers. 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephone: LiBerty 2814 and 6242-3-4 Telegrams: ‘‘Vortexion, Wimble, London” 


9W W—112 FOR FURTHER DETAILS. 
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HAVAL RADIO 
TRANSMITTING 
SYSTEMS 


Complete flexible | 
systems 
for any class of vessel 


la 
N 


De 
Adopted by the 


Royal Navy and ordered 
by navies in 

the Commonwealth © 
~ and-NATO 


m Precise frequency setting and positive stability allows full 
advantage to be taken of SSB which provides the most reliable 
communications under difficult conditions of propagation or 
interference m Continuous frequency coverage from 240 Kce/s 
to 24 Mc/s @ Covers all types of signalling Broadband amplifier 
and synthesizer system provides simplest operation and almost 
eliminates tuning m Aerials can be sited for maximum radiating 
efficiency. | 


COMPLETE NAVAL RADIO AND RADAR SYSTEMS 


VHLE MARCONI COMPANY LiM.itbD ~ CHELMSFORD ESSEX ENGLAND 
9WW—113 FOR FURTHER CETAILS. 


R.f. power meter manufactured by Electro 
Apparatus. 


> 
Electronic counter/timer Type GA, 535 manu- 
factured by Racal Instruments. 


ference and that signals inside the 
room are not fed into the mains. 
- Several different current and voltage 
ratings are available and the fre- 
quency band attenuated extends from 
14kc/s to 1,000 Mc/s. (Two special 
types extend the range to 
10,000 Mc/s). In the lower current 
types (0 and 50 A) single-, two- or 
three-circuit units are available. The 
maximum size for a_ single-circuit 
version is 43X43X22in. All types 
are hermetically sealed with shielded 
terminals. 
9WW 558 for further details 


Digital Voltmeter 


A FOUR digit, display system em- 
ploying cold-cathode tubes is utilized 
in the Solartron digital voltmeter 
Type LM.1420. The six ranges per- 
mit full scale readings from 20mV 
to 1000 V. Apart from the display 
tubes transistors are used through- 
out, but even so, very high input im- 
pedances are achieved (greater than 
5,000 M© on the 2V range). The 
inputs are isolated from the chassis. 
The stability of the power circuitry 
is such that the instrument can be 
used with mains supply variations of 
—20 to +15%. The temperature 
range over which the instrument 
works is 0°C to 50°C. The instru- 
ment can be obtained in a portable 
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A. 
Solartron digital voltmeter Type LM. 1420, 


case, the total weight being 25lb. It 
can also be supplied as a rack-mount- 
ing voltmeter. 

9WW 559 for further details 


\ 


Soldering Machine 


A NEW dip-soldering machine is 
available in the United Kingdom 
from Avo, Vauxhall Bridge Road, 
London. -Manufactured by Zeva (w. 
Germany), the equipment consists of 
a thermostatically-controlled solder 
bath, which presents a surface area 
of 95X113sq in and a semi-auto- 
matically controlled dipping cradle. 
The soldering time can be varied 
over a range of 0 to 10sec. 

SWW 560 for further details 


Power Meter 


AN R.F. milliwattmeter has been 
developed by Electro Apparatus, 
Stansted, Essex, with a v.s.w.r. of 
better than 1.1 up to a frequency of 
1,000 Mc/s. Two versions are avail- 
able, one enables power to be 
measured on two, full-scale ranges 
of 3 or 10mW and the other has a 
25mW range. This latter version 
can be extended to 250mW and 
2.5W by attenuators available as 
optional accessories. The impedance 
is 50Q and the input connector can 
be fitted on either the rear or front 


panel. 
plied include EID iin, G.R., C, 


Connectors that can be sup- 


B.N.C. or Dezifix types. The over- 
all accuracy of the instrument is 
10%. The instrument weighs 10 lb. 
and the dimensions are 11X8X7in. 
9WW 561 for further details 


Electronic Counter 


A SOLID-STATE, 1-2Mc/s 
counter/timer has been added to the 
Racal (Bracknell, Berks) range of 
digital counters and frequency meters. 
Using a 6-digit display the Type 
SA.535 counter enables direct fre- 
quency measurement from z.f, to 
1.2Mc/s from signal levels as low as 
7OmV. The 1Mc/s oven-controlled 
crystal oscillator permits a 
measurement accuracy of +1 count 
+1 part in 10° over a temperature 
range of 0 to 45°C. Time measure- 
ment from lysec to 2.8 hours and 
multiple-period, average measure- 
ments are among the applications of 
this instrument. An external 1Mc/s 
standard may be used to increase the 
accuracy of the equipment.’ Other 
facilities include outputs in decade 
steps from 100c/s to 1Mc/s and an 
output for a printer. The instrument 
can be powered from 115/230V, 
50c/s supply, 115V, 400c/s supply or 
from external batteries, 

SWW 562 for further details 
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Bridge Source and Detector 


TRANSISTOR SINGLE-FREQUENCY OSCILLATOR AND AMPLIFIER 


By F. BUTLER, o.B.E., B.Sc., M.1.E.E., M.1.E.R.E. 


BATTERY-POWERED transistor audio oscilla- 
tor followed by a Class B power amplifier makes 
an ideal power source for an impedance bridge. 

As an output indicator or null detector, a transistor 
high-gain audio amplifier is equally good and may 
be used with headphones, a rectifier voltmeter or 


some type of visual indicator.. Both units are com- 


pact enough to build into a general-purpose bridge, 
with negligible increases in overall size and weight. 
The low capacitance to ground helps to maintain 
the bridge accuracy at extremes of the measuring 
range, there is no power-supply hum or- noise and 
no trouble due to multiple earth points as there 
may be with mains-powered equipment. 

In the ordinary way it is necessary to use specially 
screened transformers to couple the source or 
detector to the bridge. Where the highest precision 
is required it will always be necessary to use some 
screening, but it can be simplified or left out alto- 
gether in general-purpose wide-range bridges in 
which the complex internal switching causes errors 
large enough to swamp those caused by the small 
parasitic capacitances introduced by the source and 
detector. 

One point is vitally important; it is that there 
should be no direct coupling between source and 
detector except through the bridge impedances. 
Gross errors are inevitable if spurious coupling 
exists. In principle it is a simple matter to provide 
the necessary isolation, but if source and detector 
are in the same cabinet, and if they use a common 
power supply, quite elaborate screening, grounding 
and decoupling measures must be taken to prevent 
interaction. It is simpler and cheaper to build two 
physically separate and self-contained units and 
resist any temptation to combine them. 


Some Design Considerations 


A typical general-purpose bridge may be called 
upon to measure resistance between 1 milliohm and 
1 megohm, capacitance between 1 pF and 100 uF 
and inductance between 1 uwH and 100 H. Resistors 
have residual series inductance and shunt capacit- 
ance, capacitors have series inductance and an 
equivalent series or shunt loss resistance, while 
inductors have distributed capacitance and series 
loss resistance. In all cases the impedance and 
phase angle are functions of frequency and no single 
measurement is sufficient to describe the properties 
of a circuit element over a wide range of frequen- 
cies. Nevertheless, useful information comes from 
equivalent resistance and reactance measurements 
made at a single frequency and this is all that the 
simpler wide-range bridges set out to do. The test 
frequency is commonly 1 kc/s when telephones are 
employed as the null detector. 
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There are, in fact, some advantages which spring 


from the use of a single frequency. 


reject hum, noise and harmonics of the test fre- 
quency, whether present in the driving oscillator 


In the first 
place, a tuned detector-amplifier may be used to 


bee oa he aie aS 


output or generated by non-linear elements (like © 


iron-cored coils), in the bridge itself. 
when measuring inductors or capacitors, it is gener- 
ally required to know something about the losses 
as well as the nominal inductance or capacitance. 


The quality factor Q of a coil or capacitor is the — 


Secondly, — 


Vs 


Se ena oe 


ratio of reactance to Series resistance at the specified © 


test frequency. 


The dissipation factor D is the — 


inverse or reciprocal of Q and, for reasonably low- © 
loss components, is almost equal to the power factor. — 
Thus D=1/Q=R/X=cos¢, where X=oL or 1/wC, © 
R is the equivalent series loss resistance and @ is — 


the phase angle. 


this is only possible at a single frequency. 


It is convenient if the D and Q~ 
dials on the bridge can be made direct-reading and — 


oy 


Assuming operation at 1 kc/s, some thought must i 
now be given to the level of input power to the ¢ 
bridge and, related to this, the requisite sensitivity — 


of the null detector. Low input power can be offset — 
by increased detector gain, subject to limitations — 


set by the output signal-to-noise ratio. 


te 


However, — 


there are more subtle points to be considered. Over — 


the whole of its measuring range the input imped- 


ance of the bridge may vary between 100 ohms or ~ 


less up to as much as 20,000 ohms. 
range. 


if not impracticable. 


output is less, and the distortion greater, for an 
unmatched load, particularly if this is reactive. One 


Its output im- 
pedance, as seen by the detector, may cover a similar _ 
True impedance matching is inconvenient — 
A difficulty is that the maxi- 
mum undistorted power output from an amplifier is — 
only delivered into a specified load resistance. The 


solution is to place a dummy load resistance of — 


low value in shunt with the bridge input, and design 


the amplifier to match the composite load. Though 


inefficient, this limits the possible range of varia- 
tion of impedance. 


ie eh 


It should be backed up by the — 
use of a tuned output stage to reject harmonics and — 


by negative feedback to make the amplifier less — 


sensitive to load changes. 


It is well known that the inductance of iron-cored — 


coils depends on the level of the applied voltage. 


Ideally the test conditions should approximate to — 
those under which the component will be used and © 


this implies that the bridge oscillator output must 
be variable over a wide range. 
low-level interstage transformers operate with flux 
densities so low that the effective permeability of 
the core is small and may be taken as the initial 
permeability. Small iron-cored coils of low induct- 
ance also require low test voltages in order to avoid 


incipient saturation and consequent waveform dis- 
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tortion which may be so serious as to make it 
impossible to balance the bridge. 

By contrast, output and power transformers, filter 
chokes and similar components will show abnorm- 
ally low inductance if measured under small-signal 
conditions. Qne must also allow for the effects of 
d.c. bias in filter chokes and output transformers, 
including unbalanced d.c. in push-pull stages. On 
the whole, it is best to make measurements under 
low power conditions since the results will then err 
on the pessimistic side. 

Another advantage of low-power operation is that 
electrolytic capacitors can be safely measured with- 
out a polarizing voltage. Finally, it may be re- 
marked that bridge measurements on non-linear 
components are meaningless unless the test con- 
ditions are precisely specified. 

Taking everything into consideration, experience 
shows that a low-distortion 1 kc/s source, capable 
of maintaining 2 or 3 V r.m.s. across the bridge input 
terminals, combined with a tuned detector-amplifier 
giving 60 dB power gain, meets most requirements. 
This amount of detector gain is easily provided 
by a 3-stage amplifier. The use of low-impedance 
headphones (50 ohms d.c. resistance and about 
100 mH inductance), simplifies transformer design 
since the load impedance is around the standard 
value of 600 ohms. Limitation of the output power 
from the detector-amplifier is of advantage since it 
prevents the operator from being deafened by the 
signal from a grossly unbalanced bridge. 


Transistor Oscillator-Amplifier 


To construct and adjust the practical equipment to 
be described in the rest of this paper calls for a certain 
amount of test equipment. This should include a 
calibrated audio oscillator, a simple impedance bridge 
and an oscilloscope as well as a multirange meter. 
So far as possible, standard components have been 
incorporated, but a few items need to be specially 
made. 

The bridge oscillator-amplifier circuit is shown in 
Fig. 1. The oscillator itself, built around the tran- 
sistor Q1 has an unfamiliar look but is basically of 


Fig. 1. 
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the earthed-base configuration. The tuning induc- 
tance L, (125 mH) resonates at 1000 c/s with the 
series combination of C, and C, (0.25 and 1uF respec- 
tively). Emitter drive is taken from the junction of 
C, and C,. The inductance L, (also 125 mH) acts 
as an a.f. choke but, because of its low value, effec- 
tively modifies the capacitance of C, across which it 
is shunted. Both L, and L, consist of a few hundred 
turns of wire wound on small nickel-iron E I lamina- 
tions, core section jin.xjin. The inductance is 
trimmed to the desired value by adjustment of the 
airgap. Alternatively C, and C, may be selected to 
give the correct operating frequency, which should lie 
between 990 and 1010 c/s. 

Both these methods of adjusting the frequency are 
tedious and time-consuming. A simpler way is to 
choose the main components so that the frequency 
is rather higher than 1 kc/s and then reduce it by a 
small capacitor (0.005uF is used in Fig. 1), connected 
between collector and base of the oscillator transistor. 
Miller feedback increases the effective value of this 
capacitor by a factor almost equal to the voltage gain. 
Quite small capacitances will cause a substantial drop 
in frequency. The method should be used with 
caution because of the dependence of capacitance 
(and oscillator frequency), on voltage gain. The gain 
is a function of emitter current and this current will 
fall drastically as the supply battery nears the end of 
its working life. 

Three resistors in the base circuit set the forward 
bias of Ql. Of these, R, (10-33 kQ), ensures a con- 
stant-current base drive and limits the oscillation 
amplitude so that the output waveform is undis- 
torted. The precise value is best established by trial, 
being set to give the maximum possible output with- 
out waveform clipping. Drive to the next stage is 
taken from the emitter of Q1] through blocking capa- 
citors and a gain-control potentiometer R,. An 
additional series resistance R, ensures that the output 
stage is not overdriven when the gain control is fully 


- advanced. With a 6V battery, the collector currents 


of Q1 and Q2 are each about 0.75 mA. 

A’small driver transformer (REPANCO Type TT 
21, ratio 4: 1+1), couples Q2 to the push-pull Class B 
output stage. Local series feedback is by means of 


—6V 


REPANCO 
TT2\ 


1,000c/s 
OUTPUT 
TO BRIDGE 


Practical circuit of 1kc/s oscillator-amplifier. 
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Fig. Ze 


220 unbypassed emitter resistances, with shunt feed- 
back through 5.6 kQ collector-base resistances which 
serve also to set the quiescent current (5 mA total) 
for the output stage. This is just sufficient to avoid 
crossover distortion under low drive conditions. At 
full drive the collector current rises to 40 mA from 
a 6V supply. 

Overall negative feedback is taken from one side 
of the output transformer through 2.2 kQ to the 
emitter of Q2. The feedback voltage is developed 
across a 220.ohm resistor. If self-oscillation occurs, 
the feedback is positive. To suppress this, R, should 
be changed over to the opposite end of the trans- 
former winding. 

To compensate for the wide variations of input 
impedance of the bridge, the secondary of the trans- 
former is loaded by 560 ]. Even so there is some 
waveform distortion. This may be cured by shunt- 
ing a suitable capacitor across the primary winding 
to make it resonant at 1 kc/s. 

Although the input power to the bridge need be 
no more than a few milliwatts, the output transformer 
should, be conservatively designed and a 500 mW 
size is not unreasonable, since it is the key component 
in the whole equipment. 

The overall turns ratio should be about 1:1, the 
primary being centre-tapped for push-pull working. 
Winding resistances each up to 10 ohms are permis- 
sible. The winding capacitances to ground should 
be small and, more important, they should be sim- 
metrically distributed. Ideally the windings should 
be individually screened and a third shield should be 
used between primary and secondary. In practice, for 
use with a general purpose bridge, it is sufficient to 
use symmetrical windings with a single inter-winding 
screen of copper foil, earthed to the metal panel of 
the bridge or to the bridge earth point. 

Assuming a core cross-section about 3in. x 2in., 
the best method of.construction is to make up two 
former-wound coils as the half-primary windings 
(500 turns each, 36 s.w.g. enamelled copper), assem- 
bled side-by-side on the core. Two similar coils, 
large enough to slip over the primary, should con- 
stitute the secondary, space being left between the 
pairs for a primary-to-secondary shield. True sym- 
metry can be guaranteed by winding one of each pair 
in the opposite sense of rotation to the other. The 
inner, starting ends of both half-primary windings 
can be joined together and used as the h.t. centre- 
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Tuned detector-amplifier. C is selected to tune output stage to | kc/s. 


tap, the outers being joined to the transistor collec- 
tors. The two half-secondaries are similarly joined 
but the centre tap is unused. If this drill is cor- 
rectly carried out, the two sets of half-windings will 
be connected series- aiding and with perfect sym- 
metry. The construction does not minimize the 
leakage inductance but this consideration is not so 
important as it would be in a wide-band audio output 
transformer. 

Finally, the transformer should be fitted into a 
heavy-gauge drawn steel case or, better, in a mu- 
metal screening box. These are available at low cost 
on the surplus market. 

If this method of construction is felt to be. overe 
laborious, an easier alternative, with little degrada- 
tion of performance, is to bifilar-wind both primary 
and secondary coils. It is still worth while to use an 
inter-winding screen, taking care to leave a gap or 
an insulated overlap to that the foil does not behave 
like a short-circuited turn. One test of a successful 
design is that reversal of the transformer connections 
to the bridge should cause no change in the balance 
setting. 

The output transformer shown in Fig. 1 has a 
total primary inductance of 680 mH, with a d.c. 
resistance of 8 ohms. The secondary characteristics 
are almost identical. 


Tuned Detector-Amplifier 


This unit is shown in Fig. 2, Here Q1 is a simple 
RC amplifier with shunt and series feedback. It 
is direct-coupled to the tuned amplifier Q2 in which 
local series feedback gives a high output impedance 
with low damping of the associated tuned circuit. 
The output stage Q3 is boot-strapped to give high 
gain. The resulting high input impedance assists in 
preserving good selectivity. 

The output transformer is a miniature driver trans- 
former with an overall step-down ratio of about 2:1 
for matching low impedance telephones (50 2) d.c. 
resistance; impedance 600 © at 1 kc/s). High wind- 
ing resistances cause a relatively large insertion loss — 
but the overall voltage gain is still in excess of 200, 
the power gain to a 600 () resistive load being about 
56 dB. 

Traces of distortion may be removed by tuning 
the output stage to 1 kc/s by means of a ‘shunt 
capacitor. Selectivity is so high that it is essential 
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to adjust both oscillator and amplifier to the same 
frequency, even if this is not exactly 1 kc/s. 


Connection of the Bridge 


One, and only one, of the four corners of an im- 
pedance bridge may be earthed directly. In some 
bridges this point is actually connected to the metal 
panel or cabinet of the instrument. In other cases 
the bridge is electrically isolated from the metal- 
work. The question of how and where to put 
grounds on the ancillary equipment thus becomes 
important. Some designers prefer to earth one side 
of the detector. This is good practice when head 
telephones are used since their capacitance to ground 
is less. liable to cause errors tnan if neither side were 
earthed. 

The difficulties are thus transferred to the oscilla- 
tor side of the bridge. The use of a symmetrically- 
wound supply transformer with separate winding 
screens and an inter-winding shield has the effect of 
substituting known, small and equal capacitances for 
the large, unequal and indefinite capacitances which 
would otherwise lead to large measurement errors. 
One can be driven to desperation while tracking and 
correcting minute sources of error caused by para- 
Sitic capacitances and spurious couplings in preci- 
sion bridges but, when 1 per cent accuracy is the 
target figure, some precautions can be relaxed. 

Normally it is sufficient to connect one side of the 
oscillator supply battery (and hence one bus-bar of 
the circuit), to the metal case. The earth connection 
shown in Fig. 1 is made to the aluminium cabinet 
at a single point. It is desirable, but not always 
essential, to make another connection from the box 
to a true earth such as a copper main water pipe. 

The null detector-amplifier wiring may be 
grounded at one point to 1ts metal chassis or may 
be left isolated. In either case the cabinet itself 
should be connected by a single wire to the oscilla- 


tor chassis. The inter-winding shield of the output 
transformer should be connected to the earth point 
of the bridge network. 

Finally, some checks should be made to establish 

confidence in the complete assembly. With the 
oscillator switched on, close to, but disconnected 
from, the bridge. there should be no output from the 
null detector at any setting of the oscillator gain con- 
trol. Telephones are in fact so very sensitive that 
a faint residual sound is almost certain to be heard 
but its level should be comparable with the circuit 
noise, 
- With the bridge in use to check a variety of com- 
ponents, the balance settings should remain constant 
when the leads from the output transformer to the 
bridge are changed over. Moreover, the balance set- 
tmg should not charfge as a result of varying the 
oscillator output power by means of the gain control 
(except when tesuny iron-cored coils or non-linear 
componentts). 

Even when stray capacitance effects are small 
enough to cause negligible errors in the measurement 
of inductance or capacitance, there may be serious 
inaccuracies in the dissipation factor indications or 
Q measurements. With most wide-range bridges 
these Jattér measurements are rather crude and are 
unlikery to be worsened by the use of transistorized 
angiljaries. 

The two units described were constructed for use 
with a General Radio Impedance Bridge, Type 
650-A. This normally uses a built-in microphone 
hummer as an a.c. source, with high-ampedance 
hheadphones as the null detector. Its specified 
accuracy is ynaffected by substituting the transistor 
oscilfator and null detector, while the sensitivity and 
discrimination have been much improved. Control 
of the oscillator power output is particularly useful 
when measuring low-inductance iron-cored coils, 
small ferrite toroids and high-capacitance low- 
voltage electrolytic capacitors. 


H. F. PREDICTIONS — JUNE 
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The prediction curves show the median standard 
MUF, optimum traffic frequency and the lowest usable 
high frequency (LUF) for reception in this country. 
Unlike the standard MUF, the LUF is closely dependent 
upon such factors as transmitter power, aerials, local 
noise level and the type of modulation: it should gener- 
ally be regarded with more diffidence than the MUF. 
The LUF curves shown are those drawn by Cable and 
Wireless, Ltd., for commercial telegraphy and they serve 
to give some idea of the period of the day during which 
communication can be expected. 

During the summer months in the minimum of the 
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solar cycle past experience has shown that frequencies 
considerably higher than the predicted standard MUF 
can at times be received. This effect is mainly confined 
to daytime on the radio path and has been especially 
noted on reception in the U.K. from the Far East. The 
cause is thought to be associated with sporadic-E 
ionization. 
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INDUSTRY 


. £18.9M Semiconductor Sales.— 
According to figures from the British 
Radio Valve Manufacturers’ Associa- 
tion (BVA) and the Electronic Valve 
and Semiconductor Manufacturers’ 
Association (VASCA), British valve, 
c.r. tube and semiconductor sales 
totalled £61.6M last year. This 
figure, which is the first ever to be 
released for total sales, includes total 
exports of £11.2M. 


The present telephone system in 
South Africa is to be augmented by 
a large S.T.C. microwave radio- 
telephone network. Orders worth 
more than £500,000 Have just been 
received through S.T.C.’s_ South 
African subsidiary company for 
microwave equipment for routes be- 
tween Bloemfontein, Port Elizabeth, 
Cape Town and East London. And 
equipment already on order for the 
366-mile Johannesburg-Durban link, 
soon to be installed, brings the total 
of recent S.T.C. microwave orders 
from South Africa to well over £1M. 
The 6 Gc/s equipment will be manu- 
factured at S.T.C.’s North Woolwich 
plant near London, and a high pro- 
portion of wave-guide components 
and similar items will be manufac- 
tured at S.T.C.’s new Scottish plant 
at East Kilbride. 


25-Year Liberian TV Contract.— 
Rediffusion has signed a twenty-five- 
year agreement with the Government 
of Liberia to manage and operate the 
commercial radio and television ser- 
vices in that country. A new com- 
pany, Rediffusion (Liberia) Ltd., has 
been formed for this purpose, and it 
will also trade in sound radio and 
television receivers. The country’s 
first commercial television station in 
Monrovia, the capital, began broad- 
casting in January this year (see 
February issue, p. 82). 


“ Condor I”, the Italian hydrofoil 
being used by ‘Condor Ltd. of 
Guernsey for regular services be- 
tween the Channel Islands and the 
northern French coast, is fitted with 
a Decca D202 radar. Her radio 
equipment comprises a Marconi 
Fulmar transmitter and Guardian 
receiver. 
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A new company, General Precision 
Decca Systems Incorporated, has 
been formed jointly by the Decca 
Navigator Company and the General 
Precision Equipment Corporation of 
New York, to manufacture and mar- 
ket Decca equipment in the United 
States. Products will include hyper- 
bolic navigation systems, position fix- 
ing systems for survey, airborne com- 
puters, and pictorial displays. 


A.P.T. Electronic Industries Ltd. 
have acquired a majority interest in 
Cybernetic Developments Ltd. 
It will operate under the same name 
from Chertsey Road, Byfleet, Surrey, 
where A.P.T. Electronic Industries 
Ltd. have their factory and _ offices, 
and will continue to market 
“Cybervox”? language laboratories 
and. “Saki” keyboard training 
machines, 4 


The Ilford Group of Companies 
has acquired Zonal Film (Magnetic 
Coatings) Ltd. Zonal products will 
complement the range of magnetic 
materials which Ilford already mar- 
ket. Future plans, outlined by Mr. 
G. A. Jones, commercial director of 
Ilford Ltd., included the develop- 
ment of new magnetic recording 
materials designed specifically for 
videotape and computer applications. 
Zonal Film (Magnetic Coatings) Ltd. 
will be operated as a separate manu- 
facturing company within the Ilford 
Group. 


A.M.P. Aircraft-Marine Products 
(G.B.) Ltd. makers of crimped 
terminals, announce they are to set 
up a new production unit at Bide- 
ford, North Devon. The factory will 
be built in two stages and while the 
first 15,000 sq ft is being constructed 
the new production unit will be 
housed in a temporary factory. The 
second stage provides for a further 
15,000 sq ft and will be completed 
within the next three to five years. 


£SM Undersea Cable Order.— 
Standard Telephones & Cables and 
Submarine Cables Ltd. have each 
received orders valued at £2.5M 
from Cable & Wireless Ltd. for 
undersea cable and associated equip- 
ment for the first section of SEA- 
COM, the South-East Asia Common- 
wealth telephone cable system. This 
section will link Jesselton in Sabah 
(formerly North Borneo), Hong Kong 
and Singapore. The laying of the 
2,000 nautical miles of cable, with 
repeaters every twenty miles, is ex- 
pected to be completed later this 
year and to be opened for public ser- 
vice next February. 


As can be seen from the map, the first 
section of SEACOM will link Singapore, 
Jesselton and Hong Kong. 


Livingston Group. — Circetch 
Ltd., printed circuit board manu- 
facturers of Bognor Regis, have been 
acquired by Livingston Holdings 
Ltd. the parent company of the 
Livingston Group. It is also an- 
nounced that the recently acquired 
company, re-named Livingston 
Burge Electronics, has been merged 
with Livingston Control Ltd. which 
now comprises three divisions cover- 
ing electronic organs, control equip- 
ment and components. 
Control has closed its Retcar Street, 
London, premises and has taken 
over a 16,000 sq ft factory adjoining 
the Burge electronic organ factory at 
Watford, Herts. “Mr. D. C. Rennie, 
managing director of the group, is 
general manager of both Watford 
factories. 


Unicam Instruments Ltd., Cam- 
bridge, members of the Pye Group, 
announce an agreement with Ernst 
Leitz G.m.b.H., Wetzlar, for the 
marketing of Unicam spectrophoto- 
meters in West Germany. Ernst 
Leitz already have an interest in 
spectroscopy which is complement- 
ary to that of Unicam. Both 
companies will retain complete 
independence of operation in all 
other fields. 


Decca Radar Ltd. have produced 
an electronic alarm for the detection 
of intruders. The system depends 
on the generation of ultrasonic Dop- 
pler frequencies, which are detected 
and used to operate the alarm. Tran- 
sistors are used throughout and all 
circuits fail safe. 


DEAC (Great Britain) Ltd. have 
moved their main factory to Crew- 
kerne in Somerset. The new unit, 
which is twice as large as the Slough 
factory, will manufacture the whole 
range of button cell batteries with 
the exception of the 20DK and 5ODK 
types. 
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Rank-Bush Murphy Electronics 
announce the formation of three 
new marketing units: Rank Tele- 
-communications; Rank... Medical 
Equipment; and Rank Nucleonics & 
Controls. These marketing units will 
handle all the products previously 
sold by Murphy Electronics, General 
Radiological, and the electronics sec- 
tion of Bush Radio. “A.fourth unit, 
a military and contracts “Section, will 
coritinue to operate under the name 
of the parent, Rank-Bush Murphy 
Electronics. 


A new company, Douglas A. Lyons 
& Associates Ltd., has been formed 
by Douglas Lyons, who was until 
last year the managing director of 
Trix Sound Equipment, to provide 
import and export facilities. Mr. 
Lyons already has exclusive U.K. 
agency rights for a number of over= 
seas audio products,. including LEM 
and BOUYER microphones, and 
DNH industrial loudspeakers. »<° 


= 


The General Data Corporation, of 
Orange, California, whose products 
include analogue/digital converters 
data amplifiers, a.c./d.c. converters 
and a range of equipment for data 
logging and industrial control, have 
appointed Bendix Electronics Ltd., of 
New Basford, Nottingham, as their 
sole U.K. agents. 


A new department has been set 
up within Industrie Elettriche di 
Legnano of Milan, to handle the 
marketing of Ferranti automatic con- 
trol systems in Italy. 


French Agents——SIEDMA S.A. 
(Société Importation Exportation 
Distributrice Matériel Anglais) of 
Paris, have been appointed exclusive 
agents for the specialized components 
division of the Marconi Company. 


Princetown Applied Research Cor- 
poration, of New Jersey, U.S.A., have 
appointed Rank Cintel, of Worsley 
Bridge Road, London, S.E.28, U.K. 
marketing agents for the full range 
of electronic instruments and systems 
they manufacture. 


Solitron Devices Inc., of Norwood, 
N.J., semiconductor manufacturers, 
have appointed Auto-Electronics 
Ltd., of Peel Grove, London, E.2, to 
act as their U.K. distributors. 


To facilitate the distribution of 
their products in the South, Welwyn 
Electric Ltd., of Northumberland, 
have appointed the Radio Resistor 
Co. Ltd., of Palmerston Road, 
Wealdstone, Harrow, Middx., their 
stockists and distributors. 


(Continued on page 324) 
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NEW FACTORY EXTENSION 


From small, beginnings in 1923 the House of Bulgin has over the years expanded 
into an efficient, highly automated company producing the Largest Range of 
Electronic Components in the World. 

Now in 1964, after a record sales year and often making many additions to our 
vast range of products which can be seen on our 


NO. G.83., ILE.A. EXHIBITION, OLYMPIA, 
25-30TH MAY 1964, 

our present factory is being enlarged by the construction of Double-Width 

Single-Span Building pictured above. 

This additional area will be equipped with the most up-to-date machinery and 

plant, to meet the present demand for components of the highest precision. 

In addition a new electricity Transformer Station large enough to cater for 

any foreseeable future development is being built on the site. 

With this new plant and a promising trading year ahead, we look forward con- 

fidently to the future and can assure all our customers both at home and abroad 

of our continued assistance and interest in all matters concerning the manu- 

facture of Electrical & Electronic Components. 


COMPREHENSIVE CATALOGUE REFERENCE No.203/2C. 
The latest edition of our General Catalogue is now available price 
2/6d. post free or free to Trade Letterhead and Order. Recently re- 
designed in a new, modern, easy to use format its 184 pages give full 
technical details, dimensions and illustrations of 


STAND 


OVER 10,000 ELECTRONIC COMPONENTS 
including many new lines which have been developed during the past 
year. Please quote the above reference number on application. 


A. F. BULGIN & CO. LTD., 
ELECTRONIC COMPONENT MANUFACTURERS 
BYE-PASS ROAD - BARKING - ESSEX -~ Tel: RiPpleway 5588 


9WW—114 FOR FURTHER DETAILS. 
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Using a high-pressure process, Standard 
Telephones and Cables. are manufacturing 
synthetic crystals at their Harlow, Essex, 


factory. The process takes three weeks. 


Television translators for four 

“pockets ” along the northern coast 
of Jamaica have been ordered from 
Cossor Communications Company 
by the Jamaica Television Company. 
The island’s television service oper- 
ates in the v.h.f. band on 625-lines 


in 6 Mc/s channels. 
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Elliott-Automation group pre-tax 
profit for 1963 rose to £3.24M from 
£2.86M in 1962. Net profit for the 
year, after providing for depreciation 
(£979,142) and taxation (£1,341,000), 
amounted to £3,237,513. This re- 
presents an increase ‘of £375,000 on 
the previous year’s results. 


BSR Ltd. group trading profit for 
1963 amounted to £2,342,876 and 
showed an increase of £231, 652 on 
the previous year’s result. After 
providing £1.1M for taxation, profit 


for the year totalled £1,310,162 
(£1,086,928). 
Chloride Electrical Storage Co. 


report a group pre-tax profit of 
£3,532,130 for 1963. This shows an 
increase of almost £500,000 on the 
previous year’s results. 


Marconi Instruments Ltd. have 
opened a 32,500 sq ft extension to 
their St. Albans works, which houses 
their research and development 
laboratories, and administration 
offices. This brings the total floor 


area to 219,500 sq ft. 


Brush Clevite Company is the new 
name of Brush Crystal Company, of 
Hythe, Southampton, which is a 
member of the Clevite Corporation, 
of Cleveland, Ohio. 
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Data-logging and monitoring 
equipment, providing a continuous 
watch on all temperatures, levels, 
pressures, etc., of the main engine 
and auxiliaries in two 9,100-ton re- 
frigerated cargo vessels, is to be sup- 
plied by English  Electric-Leo 
Computers Ltd. These 350-channel 
systems will also monitor the tem- 
peratures in the refrigerated space in 
these vessels being built for Shaw 
Savill and Albion Co. 


General Radio Company (U.K.) 
Ltd. has been formed by General 
Radio Company of West Concord, 
Mass., to operate a sales and service 
headquarters in the U.K. . The new 
company, of which the directors are 
I. Sichel (managing), M. H. Evans 
and D. E. Schonhut, will “support 
and supplement the existing sales 
and service activities of the Claude 
Lyons organization” who have been 
G.R. agents for nearly 40 years. 
Temporary offices are at West- 
minster Bank Chambers, Bridge 
Street, Leatherhead, Surrey (Tel.: 
Leatherhead 2671), but a new factory 
and offices are being built at Bourne 
End, Bucks. 


Industrial Instruments Ltd. have 
recently combined with Transipack 
Electronic Engineers and have taken 
premises in Stanley Road, Bromley, 
Kent (Tel.: RAVensbourne 9212). 
Mr. W. Kiryluk is technical director 
of Industrial Instruments. 


~ The servicing of Akai tape re- 
corders, which are imported from 
Japan by the Pullin Optical Com- 
pany, of Perivale, Middx., is being 
undertaken for them by Sound 
Equipment Servicing Co. Ltd., of 
163 Lower Richmond Road, Lon- 
don, S.W.15. (Tel.: PUTney 1021.) 


Vactric Control Equipment Ltd., 
manufacturers of precision electro- 
mechanical servo components, have 
moved from London into a new 
factory and offices in Garth Road, 
Morden, Surrey. 


Ray-O-Vac.—Alpha Accessories 
Ltd., of H.M.V. House, 363 Oxford 
Street, London, W.1, have changed 
ee name to Ray-O-Vac (U.K.) 

td. 


U.S. Trade Mission.—Five repre- 
ea we of the United States elec- 

toni and automation industry are 
visiting the U.K, from 12th May to 
2nd June “to promote mutually ad- 
vantageous trade and investment” 
between the two countries. Informa- 
tion is available from the American 
Embassy, Grosvenor Square, Lon- 
don, W.1. (Tel.;: GROsvenor 9000, 
Ext. 445.) 


Venezuelan Microwave Network. 
—General Telephone and _ Elec- 
tronics International, of Geneva, 
have been awarded a contract for the 
first phase of a $12 million micro- 
wave network in Venezuela, which 
will replace the present overhead 
wire lines between Caracas, Mara- 
cay, Valencia and Barquisimeto. The 
entire 620-mile system, in which 23 
repeater stations are to be used, is 
expected to be completed in 1967. 
Capacity of the completed system 
will be six radio channels, each 
capable of carrying 960 voice circuits, 


CLUB NEWS 


Durham.—The Durham City 
Amateur Radio Society, which was 
formed in January and meets on 
alternate Thursdays at 7.30 at the 
“Bridge Hotel,” North Road, is 
holding a constructional competition 
on June 4th 


Gt, Yarmouth.—The region of the 
R.S.G.B. covering Norfolk, Suffolk 
and Essex is holding a_ regional 
meeting at Great Yarmouth on 14th 
June. It is being organized by the 
Gt. Yarmouth & District Radio Club. 


Longleat.—The seventh annual 
mobile rally to be held in the 
grounds of Longleat House, War- 
minster, will be on 21st June. Talk- 
in stations will be operating in the 2= 
metre band (G3SJI/A) and in the 
vicinity of 1,885 kc/s (G3JMY/A). . 
The rally organizer is E. C. Halliday, 


4 Parkside Avenue, Winterbourne, 


Bristol, 


Loughton.—Meetings of the 
Loughton & District Radio Society 
are held on alternate Fridays at 7.30 
at Loughton Hall, Debden Com- 
munity Centre, Rectory Lane. Dur- 
ing the Debden Fair Week (11th- 
18th July) the club will be operating 
station GB3LOU on all bands and 
is also planning a mobile rally and an 
amateur television demonstration by 
G3MJZ/T. 


A Crossword for Numerates 


Solution to the puzzle set by A. J. 
Key on page 257 of the May issue. 
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NOW... 


another milestone 


in audio 
engineering 
BY 


STEREO 30. 


biaidititsete INTEGRATED AMPLIFIER 


: Dimensions: I3ins. x 4tins. x Yins. deep. Weight: I4lbs. Price £49 10s Od. 


- - . superb styling, faultless performance and a breakthrough 
in price and reliability by LEAK ... the First Name in High Fidelity 


Reprinted from *‘ WIRELESS WORLD ”’ Editorial May 1963 ‘‘. . . Last autumn, during his presidential 
address to the British Sound Recording Association, H. J. Leak demonstrated a prototype high-quality 
transistor amplifier which gave results indistinguishable from those of his valve amplifiers . . .”’ 
““ People sometimes ask why there is any necessity to change to transistors. The elimination of the 
_|output transformer is, in our view, sufficient reason now that solutions of the problem of linearity in 
the response of the rest of the transistor circuit have been found. As additional bonuses we get smaller 
size, cooler running and the prospect of longer life.’’ 


Compared with its equivalent valve amplifier the ‘‘Stereo 30” gives results which 
@ are indistinguishable and it offers these important advantages: 


@ It is 48% of the weight. @ It has greater reliability (estimated to be 500% better) 
@ It is 43% of the size. because the heat rise within the case -is negligible (12°F) 
@ It is 89% of the price. and because the maximum voltage is less than 50. 


How can the valve possibly survive in view of the above comparisons? 


Write now for fully illustrated brochure. 


LEAK H. J. LEAK & CO., LTD. 
ak | | BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3. 
Telephone: SHEpherds Bush 1173 Telegrams: Sinusoidal Ealux, London 
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sitesi MICRO-DESIGNS 


BUILD A SET YOU CAN 
EAR ON YOUR WRIST 


* 


The unbelievably small size and fantastic power of the 
Micro-6 make it possible to wear this set like an ordinary 
wrist watch, and for which we now introduce our special 
** Transrista ’’ reinforced nylon strap. The Micro-6 can 
be attached to it instantly and removed whenever re- 
quired. This opens still further new and fascinating 
approaches to radio listening and ensures your obtaining 
enjoyment such as you have never known before from any 
radio receiver. You can build the Micro-6 and have it 
working within the space of a single evening. By any 
standards, the performance of this set is phenomenal, 
and with a ‘‘ Transrista ” strap for using your set out of 
doors you will indeed have the radio of tomorrow today 


@ SIZE 12’ x 1,3," x" 
seg care a (4.6 x 3.4 x 1.2 em.} 


ist ore oes a ae F. 
Amp. 


@WEIGHS LESS 

THAN 1 OZ. (28 gms.) 
COMPLETE WITH 

a Ae, BUILT-IN FERRITE- 
ROD AERIAL AND 

bLOCK DIAGRAM OF MICRO-6 2 MERCURY CELLS 


SPORTS 6-STAGE POWER AND SELECTIVITY 


Micro-Alloy Transistors are used in a completely 
EVENTS new circuit as follows: Two stages of R.F. amplifi- 
cation, double-diode detector, high-gain 3-stage 
A.F. amplifier. Powerful A.G.C. ensures fade-frea 
reception from the most distant stations tuned in. 
Everything including batteries ig contained 
within the tiny case. 


SINCLAIR 


Sa MICRO-6 


ee THE SMALLEST SET 


IN THE WORLD | 


B e e e * 
uild it in an evening | 
TRAVELLING Although the Sinclair Micro-6 has been designed 


to standards of compactness never before thought 
possible, building is simple and Straightforward 


’ EVEN when the meticulously detailed instructions are 
followed. All parts including MAT transistors, 
CYCLING diodes, printed circuit board, lightweight earpiece, 


MALLORY 6-CELL 


PACK OFFER 

Save by buying 6 cells 
in a pack. Will last 
ages before use, single 


sa, Wl, Soh 10/6 


case and dial, and well printed instructions come to 

Two Mercury Cells should be used for maximum 
performance. 

MALLORY MERCURY CELLS for Micro-6, I/I1 ea. 

“ TRANSRISTA”’ WRIST STRAP to take Micro- 6. 7/6 
Elegantly styled in quality nylon, black or grey. 
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BRING 19/0 STANDARDS TODAY 


THE TR750 HAS 
TREMENDOUS POWER 


This latest Sinclair power amplifier builds on to a printed 
circuit board 2in. square and includes its own volume control 
with on-off switch. With a transformerless output of 750 milli- 
watts, the TR750 is primarily intended to provide powerful 
loudspeaker reproduction from the Sinclair Micro-6 or Slimline 
receivers, thus enabling owners of these sets to use them also 
for car-radios, loudspeaker portable or domestic sets. The 
TR750 has many other applications. It makes an excellent 
record reproducer, singly for mono or paired for stereo. It can 
make the heart of an efficient intercom or baby alarm system 

Set 2 and its enormous power in relation to its size greatly enhances 
ACTUAL SIZE its usefulness. Quality is superb. 


BRILLIANT PERFORMANCE 


Performance characteristics are brilliant 
—3 watt transformerless output with 
frequency response within -+-IdB from 
30 to 20,000 c/s—hi-fi by any standards! 
Input—lOmV into 2K ohms for 750 
milliwatts output into any standard 24 to 
35 ohms loudspeaker. Operating require- 
ments from 9 to 12 volts. 


Full building instructions are supplied with parts for the 
TR750, which includes latest type Micro-Alloy driver and WER 
our important new ‘‘Magnagain’’ power transistors, micro- 
miniature components including volume control and on-off . 
switch, printed circuit board and input plug for connecting AM PLIFI ER 
to Micro-6 or Slimline. Ache Re Wad : 45 
eady built and teste /= 


MICRO VEST-POCKET SET | sincair 
SMALLER The first Sinclair 
INJ ECTOR ee THAN A Micro Receiver, GUARANTEE 
Measures 21% x 
3d. PIECE ifdtin. x jin. and “ i 1 
PROBE takes standard PP.5 = you are not completely 
TEST. ; battery. Tunes 8 4 Satisfied with your pur- 
Provides a. simple, over the whole 5 chase (we are confident 
highly efficient and An ideal broadband R.F. Amplifier. medium wave band a that you will be delighted) 
eaeomical satel Frequency response from 30 to 50,000 c/s. with great power 3 your full purchase price 
3 sere +1 dB. power gain 60 dB (1, eee and selectivity and >: will be refunded instantly 
trace faults. wo times). Also makes a sub-miniature hi- is exceptionally easy : and without question. 
Micro-Alloy, »Tran- §MALLEST AND amplifier with an output suitable se any to. build. With 
ist M F rs earpiece or even loudspeaker and is an MAT ‘ansistors, 
ore operetta ead invaluable tool in the hands of the keen en =f vee) FULL SERVICE 
used. Generates and aes lightweight ear 
rete ionalat Parts come to experimenter. piece, royal blue b FACILITIES 
Soe oes ae ae 9 total cost of With MATS, micro-miniature quality and gold case, and All parts ine. case ALWAYS 
frequency from 27/6 components, printed cireuit board, printed easy to follow in- «nd earpiece come to 
1 ke/s to 30 Me/s- cirenit, and instructions for building and structions. Par- AVAILABLE FOR 
iin. x 1$sin. x din. Ready built & tested using with pick-ups, micro-radio ticularly useful for 49 / 6 
plus probe. 32/6 ‘ receivers and transmitters,’ /6 newcomers to tran- SINCLAIR 
microphones, ete. Parts come sistor building. CUSTOMERS 


If you do not wish to cut the coupon from this page, please mention ‘“‘ Wireless World, June,’’ when ordering. 
ASR A a MS a as A CS MR fd Me TS om oy 
| To SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE] 


PHONE 53965 t 


Please send items detailed below:— £ Ss. d. t 
furhtag 2 Soe Se ae ran NAME..... kg aa es csr eae a | 
aE Sa 8c (ie Lee Sea? eh aay ie ADDRESS. Camere st aig et 
ieee steers Set eaccercerccercererscercercccces a Wags cupedebesestaciss cewatcelae ses Muceieacte SES ee! asue 

LOTALT EL: 
B for which I enclose-CASH/ CHEQUE/MONEY QSDER ie a Toate, Ml rice Eee POURU CREME RC ss: Samedi ced Mey Mir tae aye vee WW.7 ] 


se eS ES RN ME NE AG MSS A TEE SY ST A A A Go 
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THE 

PEMBRIDGE 
COLLEGE 

OF ELECTRONICS 
PROVIDES TRAINING 
IN RADIO 


AND TELEVISION 


JUNE, 1964 


FULL-TIME GOLLEGE COURSE 
IN RADIO AND TELEVISION 


Our Course has now been extended to sixteen 
months’ duration to include theoretical and practical 
instruction on transistor television receivers, U.H.F, 
television receivers and colour television. 

Next Course commences 2nd September, 1964. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well-known 
makes of television receivers. 


To: 
The Pembridge College of Electronics (Dept. P10) 
34a Hereford Road, London, W.2. 


Please send, without obligation, details of the 
Full-time Course in Radio and Television. 


Name 


Address 
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WHY PAY ££££’s MORE 
FOR SUPER REGULATION 
YOU MAY NEVER NEED? 


FIXED or VARIABLE High Current outputs of 
12-24v. up to 24A standard (other units available 
to order). 


Ripple content negligible. Impedance and regu- 
lation equivalent to accumulator performance. 
Output impedance .4 ohm at 100 c/s. Effective 
resistance .| ohm. Inadvertent ‘“short ’’ protec- 
tion. Long life. Silicon rectifiers, fully smoothed, 


sustained performance low impedance. 


STANDARD APPLICATIONS. OPERATING 
AND SERVICING TRANSISTORISED EQUIP- 
MENT. MOBILE V.H.F. R/TEL., D.C. MOTORS, 
RELAYS, INDUSTRIAL POWER, etc., etc. DIRECT 
FROM A.C. WITHOUT THE USE OF ACCUMU- 
LATORS 


NG 
from Meee States 


capacitor tecnnology 
come... 


SPS SUBMINIATURE .ALUMINIUM 
FOIL ELECTROLYTIC CAPACITORS 


The most modern and efficient capacitors obtain- 
able today. 


For 8 years SPS International has been producing 
in the U.S.A. a range of miniature lightweight 
capacitors designed to cope with every extreme 
of temperature. Now the whole benefit of this 
experience has been brought to the new SPS 
factory at Shannon, Ireland, making the same 
high-quality capacitors available at short notice 
to any part of Britain. SPS capacitors guarantee 
complete reliability and long life thanks to the 
techniques of total encapsulation perfected over 
a long period in the U.S.A. 


PRICES: £14.16.0 to £131. 5.0 


Please write to department 
C.3b for DC power supply 
leaflet. 


Valradic 


LIMITED 


250VRU/30/20 


Available in 42 standard 
ratings, with intermed- 
iate values at no extra 
cost. For complete 
technical information and 
assistance write or tele- 
phone SPS International 
Ltd., European manufac- 
turing arm of a leading 
U.S. supplier of quality 
capacitors. 


Ideal for transistorised communications equip- 
ment, portable radios, hearing aids, electronic 
instruments, audio cross-over networks, hi-fi 
tuners and amplifiers, recorders, test equipment 
and other low voltage circuits. 

Capacitance: —20% + 100% of rated capacity. 
Dissipation Factor: Less than 8% at 50 WVDC 
D.C. Leakage: Less than 6yA after | min. 

applied WVDC. ; 
Operating Temperature: 65°C at rated 
WvDC. 


SPS INTERNATIONAL LTD 


SHANNON AIRPORT, IRELAND 
Tel.: Shannon 245 


Tel: Feltham 4242 


Browells Lane, Feltham, Middx. 


Valradio and Stereosonoscope are the registered trade marks of 
Valradio Ltd. 


Eps 
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ELECTRONIC 


WIRELESS WorLD 


COMPONENTS 
FROM STOCK 


APPOINTED INDUSTRIAL 
DISTRIBUTORS FOR: 


GED 


A. C. FARNELL LTD 


Appointed industrial 
distributors. 
Write for a copy of 
our 109 page cata- 
logue, which embraces 
the most comprehen- 
sive range of com- 
ponents available from 
any one distributor. As _ specialist 
Industrial Distributors we can supply 
your requirements at manufacturers’ 
prices and can give a per return 
. service from very large stocks. 


A. C. FARNELL LIMITED 


HEREFORD HOUSE, VICAR LANE, 


LEEDS 2. Tel: 35111 (7 lines). 
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CLLILIILPALIOIIOIOIEPOIILIBED 


CLEVELAND ELECTRONICS INC. 
OF AMERICA 


““ CLETRON”’ 
DEFLECTION COMPONENTS 


tin.—lin.—I{in. 
Vidicon Focus Coils. 
Vidicon Alignment Coils. 
Focus and Alignment Coil). 
Output Transformers. 


Vidicon Deflection Yokes. 
Vidicon Deflection Assemblies (Yoke, 
Horizontal and Vertical Deflection 


3in. 


Image Orthicon Magnetic Deflection Yoke, 
Image Orthicon Focus Coil. 
_ Image Orthicon Alignment Coil. 

4tin. 
Image Orthicon Deflection Assembly. 

Some of the features that make ‘‘Cletron’’ 

Products so popular throughout the U.S.A.: 
Geometric Distortion less than 1%. 
Coils covered with Mu-Metal Shield. 
Available to Industrial, Reinforced and Military Specifications. 
Will operate Vidicon, Uvicon and Permachon Tubes. 


Data Sheets, Literature and Prices from:— 
EXCLUSIVE U.K. DISTRIBUTORS :— 


T. J. SAS & SON, LTD. 


VICTORIA HOUSE, VERNON - PLACE 
LONDON W.C.1 Telex: 24508 Tel: HOLborn 06/1 


VMN AN AN NNN ANNAN NNN ANN NANA NN 
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NEW DIGITEC! 


a full performance Digital Voltmeter 
for under £150 


Accuracy : 0-1% or 0-2% 
Ranges: 1, 10, 100, 1,000V d.c. 
Input Impedance: 2-2 megohms 

Size: 4! x 8” x a RA 


Please send me further details of Digitec 
NAME 


ADDRESS 


WAYWE KERR The Wayne Kerr Laboratories Limited, 
poonie ROE New Malden, RULE: pao Bae 


@ wkpD54a 
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MINISTRY OF AVIATION APPROVED INSPECTION. 


TRANSFORMERS 
STANDARD RANGE OR TO YOUR DESIGN 
TOROIDAL —‘C’ CORE — PULSE — MATRIX 


CHASSIS — CABINETS & PRECISION METALWORK 
ELECTRONIC ASSEMBLY 


HOWELLS RADIO LTD. 


MULBERRY STREET, MANCHESTER, 15 
MOSS SIDE 2000-2434 
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VITALITY BULBS 


FROM 1¥ to 50V IN SIZES FROM 4.5mm to 18mm DIAMETER 


Tested and proven 
Miniature and 
Sub Miniature 
Indicator Bulbs 


Catalogue: 
Vitality Bulbs Ltd. 
Neville Place, 
Wood Green, N.22. 
Bowes Park 0016 


JUNE, 1964 


COMPACT 
WHEATSTONE 
BRIDGE 


MODEL 185 RI 


* CHEAP 
* SIMPLE 
* ACCURATE 


Range 0.08 
—60,000 OHMS 


See this instrument Size 63” x 4” x 27%" 
on stand G367 


1.E.A. 


PRICE £18.0.0 


CROYDON PRECISION INSTRUMENT CO 


HAMPTON RD. CROYDON TEL.THO. 4025-4094 
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TRANSISTORISED 


CAPACITANCE 
METER : 


ee / DR Ayr 


0-55 pF ~~ 
and 


0-550 pF 


FAST; 
ACCURATE 
+ 3% 
SIMPLE TO OPERATE 
1.5 Mcs TEST FREQUENCY 
AUDIO BALANCE 


PRICE ONLY 1I7 GNS. 


F. C. ROBINSON & PARTNERS LTD 


Specialists.in Electronic Equipment and Instrumentation LS 


Works & Northern Sales 
COUNCILLOR LANE, CHEADLE 


Southern Sales & Export 
DAVIES HOUSE, 181 ARTHUR RD. 
CHESHIRE é WIMBLEDON, LONDON S.W.19. 
Telephone. WiMblecon 6286 


Telephone: GATley 6611 (3 lines) 
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** DUPLEX ’”? ENCLOSURE 20 gns. 


Incorporating a specially designed 12in. 
Unit, supplemented by an offset Horn 


Tweeter. 


THE CONNOISSEUR’S CHOICE 


“none genuine without this seal ’” 


BAKERS SELHURST Frequency E 
LOUDSPEAKERS, Retail |. Input Range 5 
FOR NATURAL SOUND PRICE | watts c/s. 
12in Stalwart (Public Address) Sgns.| 15W 45-13,000 
12in. Stalwart Foam (Hi-fidelity) © 6gns.| 10W 40-14,500 
12in. Standard (Heavy Duty) 7 gns.| 20W | 40-14,500 pe 
12in. Stereo Foam (Hi-fidelity) 7gns.| 12W 35-16,000 
12in. De Luxe (Hi-fidelity) 9 gns.| 15W | 25-16,000 
12in. Bass. Self damping Seamless g ; Integrated performance is assured from 
Aluminium former as Duty) 12 gns.| 25W_ | 25-15,000 25 to 20,000 c.p.s. with a substantially 
oe vane an — Seong pe ona cat flat response from 38 to 16,000 c.p.s. 
- Aluminium winding and former 16 gns.| 20W | 20-20,000 Rms input 15 watts. Size 24 x14 x12in. 
15in. Auditorium |Seamices 18 gns.| 35W _| 20-12,000 Semi matt Sapele or Walnut finish. 
15in. Auditorium F/S Paxolin Former| 19 gns.| 20W 20-13,000 
BAKERS WHOLESALE DIVISION, [ice ease lam to ae : 
BENSHAM MANOR ROAD PASSAGE, | Megha Ft HAS Oe SAME ve ea pueceenr 
ADDRESS  ..scccsccccsescscorcccscorstecsccssccesooncosestens 
THORNTON HEATH, SURREY. T98NTON | | | 
aT 16 65 edovagesveas eidpusntedegevesrastasetecccvenssseessenpessens June | 
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YOUR CAREER « RADIO? 


Big opportunities and big money await the qualified man in every 
field of Electronics today—both in the U.K. and throughout the 
world. We offer the finest home study training for all subjects in 
& radio, television, etc., especially for the CITY & GUILDS EXAMS, 
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam.; the Radio 
Amateur’s Licence; P.M.G. Certificates; the R.T.E.B. Servicing 
Certificates; etc. Also courses in Television; Transistors; Radar; 
Computers; Servomechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS?’ ex- 
perience in teaching radio subjects and an unbroken record of exam. 
successes. We are the only privately run British home study Institute 
specialising in electronic subjects only. Fullest details will be giadly 
sent without any obligation. 


SEND FOR FREE BROCHURE TO:- 


BRITISH NATIONAL RADIO SCHOOL 


DEPT 1 - RADIO HOUSE - RUSSELL ST - READING - BERKSHIRE 


_ SOR ne RR SORES RRRREREER SERRE, 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES TRADE ENQUIRIES WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS 
RELAY AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., ETC. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST. 1933 
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The only all-in TV. tester 


(20 ese P SOUS ORR E MA ASR HERON TESERNE EE RTE SERS ORMSRNAWERA AERA ETO RAA AEE, 
PT rrr 


we ee ee ee et ee ek ee ee eS a rey ot ee ee ES ee Owe es EP 


THE AIRMEC TELEVET TYPE 259 is the ONLY complete Television Tester — 
it has every facility for thoroughly checking, repairing, overhauling and aligning TV 
sets. It covers Bands 1 and 111, crystal calibration. Can be used with AC/DC type 
sets. Completely portable. /ncorporates: Wobbulator- AM or CW Signal Generator - 
Pattern Generator - Audio Oscillator: AC and DC (including EHT) voltage measur- 
ing facilities - Line transformer test. 


WRITE NOW for full details! Immediate delivery 
Airmec also make the RADIVET TYPE 211, for AM and FM Receivers. 
Airmec Ltd wich wycomBe BUCKS Tel: High Wycombe 2501/10 en 


FRR 2 ST SS 
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TRANSVERTERS 


(TRANSISTORISED D.C. CONVERTERS) 


2 KW. Peak Starting. 650 VW. Continuous. 
50-60-400 c/s. or D.C. from 12-24-50 v. Battery. 
Up to 93% Efficiency. Polarity Reversal Pro- 
tection. Square or Sinewave. Up to 300% 
Instant Overload Capacity. Manually Controlled 
Frequency. Reed Type Indicator. Remote 
Control Facilities. 


Applications: Static ‘‘ No-Break ’’ Standby 
Power Supplies; For Vital System(s) Protec- 
tion, e.g. V.H.F. Transmitters: Industrial 
Processes; Control-Alarm-Warning Systems: 
Mobile Use of Counters; Sig./Gen. Recorders— 
U/V Sound; Oscilloscopes and Lab. Gear in 
Marine and Aircraft (K114). 


Range of models available 
with prices from £I1-£90. 


MULTIMINOR MK. IV 


REPAIR SERVICE 
7-14 DAYS 
We specialise in repair, 
calibration and  conver- 
sion of all types of instru- 


ments, industrial and pre- Please write to department C.10 


cision grade to BSS.89. for transverter leaflet. 


Release notes and certifi- 


ROT Opa So cates of accuracy on request. 


LIMITED 


Suppliers of Elliott, Cambridge and Pye instruments. 


LEDON INSTRUMENTS LTD 


76-78 DEPTFORD HIGH STREET, LONDON, S.E.8 
TEL.: TIDeway 2689 

£.1.D. & G.P.0. APPROVED CONTRACTOR TO H.M GOVT. 
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ARIABLE VOLTAGE TRANSFORMERS 


INPUT 230 v. AC 50/60~ | AMP. OPEN TYPE 
ee NEW. Conrtare Lagi Buy direct from the (Type 1A.) Compact; 
importer, keenest prices in the country. All Types | well constructed unit 


the D.C. conversion specialists since 1935. . 


BROWELLS LANE . FELTHAM . MIDDLESEX 
e Telephone: FELTHAM 4837 


Valradio and Stereosonoscope are the registered trade 
marks of Valradio Ltd. 


and Spares available from stock. designed for building 
ORG eee. into equipment. Panel 
We are pleased to announce further or back mounting, 
additions to our range: extending shaft. 


Type | 0-260 v.at lamp ... £4 10 
Type 2 0-260 v. at 2.5 amps £5 I7 
Type 2A 2.5 amps, Portable... £9 17 
Type3 0-260 v.at5 amps... £9 0 
Type 4 0-260 v. at 8 amps... £14 10 
Type5 0-260 v. at 10 amps... £16 10 
Type6 0-260 v. at 12 amps... £18 15 
Type7 0-260 v. at 20 amps... £32 10 
These instruments are fully shrouded. 


INSULATION TESTERS 7 Ampere A.C,/D.C. 
(NEW) VARIABLE OUTPUT 


Complete. with en- 
graved voltage panel and control knob. 
Input 230v. A.C. Output variable 0-260v. 
Ideally. suited for Manufacturers of 
variable voltage equipment. 

Price: £4 17 6d. post paid. 


coocooan$5 


—— In 


Test to I.E.E. Spec. Rugged 

metal constructed, suitable UNIT 

for bench or field work, 

constant speed clutch. Size Input 230 v. A.C. Output con- 
L. 8in., W. 4in., H. 6in. tinuously VARIABLE from 0to 


Weight 6lb. 500 volt, 500 260 volts A.C. OR 0 to 230 volts 


megohms. Price £22, car- 


riage paid. 1,000 volts, D.C. at 7amps. Robustly constructed in metal case, complete 
1,000 megohms, £28, car- with safety fuse, neon indicator and voltmeter. Size I7in. x 12in. 
riage paid. x Jin. Weight 36Ib. Price £34/10/-. Carriage 20/-. 


SERVICE TRADING COMPANY — 
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WIRELESS WORLD 


ULTRA VIOLET BULBS 


Easy to use source of UV for dozens of practical 
and experimental uses. 

12 volt 36 watt AC/DC SBC 6/6. P. & P. I/-. 
12 volt 60 watt AC/DC SBC 8/6. P. & P. I/-. 
Transformer to suit the above: Input 200-240 
A.C. 12 volt 36 watt, 16/6; P. & P. 2/6. Input 
200-240 A.C. 12 volt 60 watt, 22/6. P. & P. 3/6. 
Set of 4 Colours FLUORESCENT PAINT. 
Red, yellow, green and cerise. - In toz. tins. 
Ideal for use with the above Ultra Violet Bulbs. 
9/6, plus I/6 P. & P. 


SIEMENS SEALED HIGH 


SPEED RELAYS 
H96A, 2.2 ohm + 2.2 ohm, new 12/6. 
H96B, 50 ohm + 50 ohm, new 12/6. 
H96C, 145 ohm + 145 ohm, new, 12/6. | Tug 
H96D, 500 ohm + 500 ohm, new 12/6. Herr 
H96F, 1000+1000 ohm, new 12/6. = 
H96E, 1700 ohm + 1700 ohm, ex- ay 
equip., 16/6. 

P. & P. I/- on each Relay. 
CARPENTER’S POLARISED RELAY. 


Type 5A57, 65 ohm. coil will operate on less 
than .5 ofa volt. 22/6. P.& P. I/-. 


P.O. RELAYS, Type 3,000 
200 ohm., 6 c/o 6,500 ohm., | c/o | break. 
500 ohm., 6 c/o 16,000 ohm., 2 make 2 break. 
500 ohm., 4 Heavy Duty Make. 
2,000 ohm., 4 make 4 break. 
All at 12/6 each, plus I/- P. & P. each. 


G.E.C. SEALED RELAY TYPE M.1492 
24 volt 670 ohm., 4 changeover, ex new equip., 
12/6. P. & P. I/-. Type M.1095, 12/6. P. & P. I/-. 
Type M. 1084, 12/6 plus I/- P. & P. 


7,000 OHM SEALED RELAY. High Speed 
singlec/o Platinum contacts. Super-sensitive, 
ideal for Transistor circuitry. Will operate 
on! milliamp. 25/-, P. & P. I/-. 


Latest type SIEMENS 
MINIATURE RELAY in 
Transparent Case.Gold-plated 
spring sets. 4c/o 700 ohm coil. 
24V D.C. operation. Size 
[3x x Igin. New in makers 
packing. Price 12/6 inclusive 
postage. 


EVERSHED AND VIGNOLES BRIDGE 
MEGGER. 500 v. Constant Pressure Series 2 
with decade and varley loop facilities, perfect 
condition, £40 including leather case and carriage. 


NSP2 CV2296 STROBOTRON FLASH 
TUBE made by Ferranti, brand new, 1.O. 
base. Price I5/-. P. & P. I/-. 


W.W. RHEOSTAT. 22 ohm [.5 amp. com- 
plete with knob, 8/6 plus 1/6 P. & P. 


EVERSHED AND VIGNOLES MEGGER 
CIRCUIT TESTER. (Low reading ohm 
meter.) 2 ranges, 0-3, 0-30 ohms. Complete 
with test leads, battery and leather carrying 
case, £6/6/-. Post paid. 


PAINTON WINKLER 
INSTRUMENT SWITCH. 
Single pole, 2 banks of 30 
positions, each bank. Adjust- 
able stops. Ex-new equip. 
Price 18/6, plus 1/6 P. & P. 


HIGH SPEED BLOWER UNIT 
‘200/250 volt A.C. Powerful 2-speed motor, 
11,000 and 13,000 R.P.M. 17/6, plus 2/6 P. & P. 


EX P.O. MAGNETIC COUNTER (old 
type), either 500 ohms for 24 volt operation 
or 3 ohms for 6 volt D.C. operation. 4 figures 
to 9,999. Price, either type 8/6. P. & P. 1/6. 


LATEST HIGH SPEED MAGNETIC 
COUNTERS, /0 impulses per second. Type 
100D, 4.1 ohm coil, 3-6V. D.C. operation. Type 
100A, 500 ohm coil, 18-24V. D.C. operation. 
Type {00B, 2,300 ohm coil, 36-48V. D.C. 
operation. Any type I5/- each, plus |/6 P. & P. 


CROMPTON PARKINSON BRAND 
NEW i hp. MOTORS. 230/250 VOLT 
A.C. 1,400 R.P.M. Fitted with 24 x tin. 
SPINDLE. Price £3/15/-. Carriage 8/6. 
6-VOLT 40 A.H.ACCUMULATORS in 
metal case with leather carrying handle. Brand 
new, 27/6. Carriage 8/-. 
AUTO TRANSFORMERS. 
down, 110-200-220-240 v. Fully shrouded. 
New. 300 watt type £2/6/6 each. P. & P. 2/6. 
500 watt type £3/7/6 each. P. & P. 3/9. 1,000 
watt type £4/10/- each. P. & P. 6/6. 
MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 


———- Operating current 
' — = 


Step up, step 


minimum 140 micro- 
amp., nominal 400 
microamp, maximum 
8 milliamp. One 
pole two way, or 

—- ¢ centre stable. Two 
way contact current 100 mA. at 50 v. A.C. or 
D.C. Size 1% x 3 x din. Individually tested. 
Price 22/6 each, I/-. P. & P. 


230 v. A.C. RELAY, 10,000 ohm coil, 
3 changeover, 5 amp. non inductive load, 
price 18/6, plus 1/6 P. & P. 


230 VOLT A.C. GEARED MOTORS 


Type BI6G 80 r.p.m. .26lb. inch £1/19/6. 
P. & P. 2/-. 
1.71b. 


Type DI6G 5 r.p.m. 
Type DI6G [3 r.p.m. 1.45Ilb. inch £2/12/6. 
: . 2/6. 


inch £2/9/6. 
P. & P. 2/6. 
P. & P.2 


230 Volt ACG 50 c/s 5-figure Veeder-root 


-Counter (not resettable). New. Boxed. 
19/6, plus 2/6 P. & P. 
MINIATURE 


UNISELECTOR SWITCH 


3 banks of I] positions, plus homing bank. 
40 ohm coil. 24-36 v. operation. Ex equip. 
Individually tested. 22/6, plus 2/6 P. & P, 


20-way STRIP containing standard Post 
Offlce telephone Jack Sockets, overall size I! x 
3zin. x gin. New. Price I5/- each. P. & P. i/6. 


LIGHT SENSITIVE SWITCH 


Kit and parts including ORP.12 Cadmium Sul- 
phide Photocell, Relay, Transistor and Cir- 
cuit. Now supplied with new Siemens High 
Speed Relay for 6 or 12 volt operation. 
Price 25/-, plus 2/6 P. & P. 
ORP.1I2.and Circuit 10/6, post paid, 
I 


SEMI-AUTOMATIC ‘‘BUG” SUPER 
SPEED MORSE KEY a 

7 adjustments, precision 
tooled, speed 
adjustable, 10 
w.p.m. tO as 
high as desired. & 
Weight 24 Ib. 
Price £4/12/6, 
post paid. 


‘KEYING LEVER. Especially designed for use 


with all types of electronic keyers. Fully 
adjustable micro-switch action, no contact 
bounce, precision made, finely polished parts, 
screw down base. Price £4/4/-, post paid. 


TRANSISTORISED FULLY AUTO- 
MATIC ELECTRONIC KEYER. 230V. 
A.C. or Battery operated. Incorporates built- 
in monitor Oscillator, Speaker, and Keying 
Lever. Adjustable 2 = 

speeds. Keying either 
auto., semi-auto, or 
hold. 4 diodes. 7 
transistors. Price 
£16/10/- Plus 4/6 P. 
& P. 


HIGH FREQUENCY TRANSISTORISED 
MORSE OSCILLATOR. Fitted 24in. Moving 
Coil Speaker. Uses type PP3 or equiv. 9V. 
battery. Complete with latest design Morse 
Key. Price 22/6, plus 1/6 P. & P. 


SOLENOID. Overall length 34in., stroke 
gin. to gin. Maximum push 8 oz. 12-24V. 
D.C. operation. D.C, resistance 35 ohm. 


Price 8/6. P. P & 1/6. 
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TRANSISTORS 

Brand new 
Witsoe 18/- OC203 ....... 14/- 
7/- Get) 1042.0... 6/- 
sieet 5/- Get 105 ...... 10/- 
Tia sisetards 5/- Get 573*....... 12/6 
gee 7/- 2GINO seen e7/6 
eadeerte /- 2N458 ......... 20/- 
eee 7/- 250192. see 30) 
Haar eat 6/- SB 345 eoser etsy 7/6 
egensee 9/- "K2OB chutes 4/- 
ieahee 8/- AGIOT. c5err e052) 84/6 
Pee, 10/6 AFI14 .....;... °° EL/- 
re 12/- AFII5 10/6 
rel hal 19/- AFIIG 10/- 
ee th: 10/6 AFII7 .. 9/6 
yess 2i/- BCZI1 10/- 

*Available in Matched Pairs. 

DIODES 
OAGIst a esis 3/- ESIN ale eae. 4/- 
SX78 [aw ee 4/- ZSLOB ae erase 3/- 
ZENERS 5° 


All £ watt 5% at 10/- each, 4.3 v., 4.7 v., 5.1 v., 
5.6 v., 6.2 v., 6.8 v., 7.5 v., 8.2 v., 9.1 v., 10 v., 
[Doves Say. h6svi, 2203 

INSULATED. TERMINALS 


goes available in black, red, 
EIEN white, yellow, blue and 
a Bl green. New 15/- per doz. 
. P. & P. t/-. 
L.T. TRANSFORMER 
Type I. Pri. 200-240 sec. tapped 30, 32, 34, 


36 volt at 5 amp., 57/6. P. & P. 4/-. 

Type 2. Pri. 240 sec. tapped 30, 40 and 50 volt 
at 5 amp., £4/15/-. P. & P. 4/-. 

Type 3.. Pri. 200-240 sec. tapped 10, 17 and 18 
volt at 10 amp., 57/6. P. & P. 4/-. 

Type 4. Pri. 240 sec. tapped 6 and 12 volt at 
20 amp., 72/6. P. & P. 5/-. 


METERS, GUARANTEED PERFECT 


Stampa. Ge Mlse2eiveatlarndea tence eee 11/6 
10-0-10 amp. D.C. 2in.-fl. rnd. ............ 12/6 
Voltmeters 
0-300 volt A.C. M.1. 23in fl. rnd. New 22/6 
0-300 volt A.C. Rect. M-C type W23 
Seine ileround New, weocses Noccec cess uands 55/- 
400 .v. A.C. M.1. Abin. rnd. > i..csccscaseves 35/- 
90-180 v. A.C. M.J. 44in. fl. iron ..ceccces  25/- 
Milliammeters : 
0-I Milliamp Meter, 2£in. fl. ......c00028 25/- 
0-350: mART. Gs 2insflerndso oie 8/6 
500 microamp M.C. 21in. rnd. fi. 
scaled 15/600 volt. NEW............... 16/6 
500 MICROAMP SUB-MINIATURE M/C 
METER 


Izin. diameter, flush mounting, single hole 
fixing. Scaled 0-! mA. Supplied with Resistor 
for use as | mA. if required. 29/6, plus 1/- 
Pie Ps 

Postage on all meters, I/- each. 

SANGAMO WESTON DUAL RANGE 
VOLTMETER. 5 and 100 volt DC. 3in. 
scale. F.S.D. | mA. Brand new in carrying case 
with Test prods and leads. Price 27/6. P. & P. 3/-. 


4 DIAL DECADE RESISTANCE BOX 

x Range 0-11,110 
ohm. XI Wire 
Wound, Max. 
current 300 
mA, X10 Wire 
Wound, Max. 
current 150 
mA. 

X100, X1,000. High Stability Resistors, rated 
I watt. Accuracy + —1°%. 

Switches, make before break type, fitted with 
low resistance silver plated contacts, polished 
wood Case, new, price £10/10/-, plus 6/6 P. & P, 


BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY ‘‘ 37/6” 

The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you to 
“freeze ’’ motion and examine moving parts as 
if stationary. We supply a simple circuit dia- 
gram and all electrical parts, including the 
NSP2 Strobe tube which will enable you to 
easily and quickly construct a unit for infinite 
variety of speeds, from | flash inseveral seconds 
to several thousands per minute. New, modi- 
fied circuits bring price down to 37/6, plus 
3/- P. & P. 

DIALS FOR AUTOMATIC TELEPHONES 
used but in good condition, 12/6 each, plus 
2/6 P. & P 


Postage and Carriage shown above are inland only. For overseas please ask 
for quotation. We do not issue a catalogue or list. 


SERVICE TRADING Co. 
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PERSONAL CALLERS ONLY: 
STREET, LONDON, W.C.2. 


ALL MAIL ORDERS. 
41-49 HIGH STREET, KINGSTON-ON-THAMES. 


9 LITTLE NEWPORT 
Tel.: GER 0576. 

(OFF LEICESTER SQUARE) 

ALSO CALLERS AT: 


Telephone: KINgston 9450, 


96 


Incorporating a 4 Sp. Garrard Auto 
unit and Mullard latest 3 w. 
(ECL86 and BZ80), vol., 


production. 


Size 17}in. x 16in. » 8in. 
COMPLETE KIT. 


unit for stereo, £5/17/6. Carr. 5/-. 


unit. now sold out. 


4-track: $1'7/10/- (plus 10/- carr.). 


2 ES SN 

BARGAINS ,,422*82 
PLAYER UNITS 

SINGLE PLAYERS: Carr. 4/6. 

Model SRP10 5 gns. 

Model 4HF £16/10/-. Carr. 7/6. 

AUTOCHANGERS: 4 speed. Carr. 5/-. 

Latest Model AT.6 with transcription 

arm, plug-in head, mono. 10 gns. 

Stereo 1] gns. ‘ Autoslim” Model 

£6/1'7/6. 


TS 
BONDACOUST Speaker Cabinet Acoustic 
Wadding (lin. thick approx.), 12in. wide, 
any length cut, 1/6ft., 4/- yard. 


TYGAN FRET (Contem. pat.), 12x 12in- 
Q/-; 12x 18in. 8/-; 12x 24in. 4/-, etc. 


RECORDING TAPE 


Famous. American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape—TRY ET Brand 
new; boxed and fully guaranteed. 
Fitted with leader and stop foils. 


Standard Double Play 

bin. 600ft. 18/- 1,200ft... 31/6 
5fin. 900ft. 10/- 1,800ft... 37/6 
Tin. 1,200ft. Q1/= 2,400ft... 47/6 

g Post & Pack. per 
Sin. 900it. 17/6 reel, 1/- plus 6d. 
5zin. 1,200ft. 19/6 ea. for additional 
Tin. 1,800ft. 28/6 reels. 


SPECIAL OFFER. 3in. Message tape 
150ft. 3/9; 3in. L.P. 225ft.. 4/9; 3in. 
D.P. 300ft. 6/6; P. & P. per reel 6d. 
TAPE REELS. Mofrs. surplus 7in, 
9/3; 5tin. Q/-; 5in. Q/-; tin. 2/-; 3in. 
1/8; Plastic: spool containers, 3in. 1/8; 
Bin. 1/9; 52in. Q/-; 7in. 2/38. 


ENAMELLED COPPER WIRE—4Ib. reels 
14g-20g. 2/6; 22g-28g. 3/-; 30g-34g. 3/9; 
30g-38¢. 4/3; 39g-40g. 4/6, etc. 

VALVE HOLDERS—Int. Oct. 6d. Nylon 
or Ceramic, B7G, B9A unskirted, 9d. B7G 
B9A skirted ]/- each; B7G with Can 1/6; 
B9A with Can, 1/9, etc. 


STYLUS REPLACEMENTS. Diamond 
Styli for L.P. or Stereo, for all pop. types, 
BSR, Collaro, Garrard, ete., 11/3 ea 


DE-LUXE RECORD PLAYER 
fm KIT 


amplitier 

bass and treble controls, 
with 8 « 5in. 10,000 line speaker. Superb quality re~ 
Contemporary styled two-tone cabinet. 
charcoal grey and off-white with matching blue relief, 


£13.19.6 


(Carr. & ins. 10/-) 
Cat. & Const. details 2/6 (free with kit). 


FRONT SECTION, which houses amp & spkr 
is detachable from eabinet. Price,asseparate 


COLLARO STUDIO TAPE RECORDER KIT. 
Regret all complete kits of this popular 
Only a few cabinets and Coll ro 
Tape Decks remain—NO AMPLIFIERS LEFT. 
€abinet size: 18 x 16} x 6in. with cut-out mouniing board. 
SPECIAL CLEARANCE OFFER—Twin track: 


WIRELESS WORLD 


£13/10, 


EXPANDED ANODIZED METAL. At 
tractive gilt finish }in. x fin.. diamond 
mesh 4/6 sq. ft. Multiples of 6in. cut. 


Max. size 4ft.x 3ft. 4'7/6 plus’ carr. 


JASON F.M. TUNER UNITS 
Designer-approved kits available. 
FMTl. 5 gns. 4 valves 20/-. 
FMT2. £7. 5 valves 35/-. 

ITV Mercury, 10 gns. 3 valves 22/6 


aan 
fe EN aT eS 


Condensers— Silver ‘Mia, All vaiwes 
2pF to .1,000pF, 6d. each. Ditto. 
Ceramics $d. Tub: 450 v. T.C.C. etc, 
0.001 mfd. to 0.01 and 0.1/350 v. 9d. 
0.02-0.1/500 v. 1/-. 0.25 Hunt, 1/6. 
Close Tol. S/ 
5pF-500pF 8d. 600- 
5,000pF J/-. 1% 2pF-100pF 9d. 
100pF-500pF 11d. 575pF, 5,000pF 1/6. 
Resistors—Full Range 10 ohms-10 meg. 
ohms 20% 4 and }W 8d, #W 5d 
(Midget type “modern rating), IW 64, 
2W 9d. Hi-Stab. 5% +W, 4W 6d. (100 
ohms-l meg.). Other values 9d. 1% 
+W, 1/6, etc:, ete. 


Electrolytics All Types New Stock 

TUBULAR CAN TYPES 
25/25v.50/12v. 1/9/8+8/450v. 4/6 
50/50v.100/25v. 2/-|32+32/275v. 4/6 
8/450v. 4/350v. 2/3|50+50/350v. 6/6 
16/60/450v. 5/6 60-+250/275v.. 17/6 
32/82/450v. 6/6 100 +300/275v12/6 
Transistor Midge types—all values 1 mfd 
to 50 mfd. 1/9 ea., 100 mfd. 2/-..12 v. 


VOLUME CONTROLS—5K—2 Meg. 
ohms. 3in. SPINDLES, MORGANITE 
MIDGET TYPE. Ifin. dia. Guar. 
1 year. LOG or LIN, ratios, less Sw. 
3/- D.P. Sw. 4/6. Twin Stereo less 
Sw. 6/6. Some values with DP Sw. 8/6. 
Specials to order. 


KNOBS—Modern Centinental types 
Brown or Ivory with Gold Ring. lin. dia 
Qd. each, b#in. 1/- each. Brown or Ivory 
with Gold Centre lin. dia., 10d. each; 


Ctd, 12 mths. _SAPPHIRE ditto, 5/8 ea. 1?in.. 1/8 each. 
Comp. range in stock. LARGE SELECTION AVAILABLE 


7 VALVE AM/FM RADIOGRAM CHASSIS 


Valve line-up) ECC85, 
ECH8], EF89, EABC80. 
EL84, EM8I, EZ80. 


Three Waveband and Switched 
Gram positions, Med. 200- 
550 m. Long 1,000-2,000 m. 
VHE/FM 88-95 Me/s. Phillips 
Continental Tuning insert 
with permeability tuning on 
FM and combined AM/FM 


IF transformers. 460 ke/s. 
and 10.7 Mc/s. Dust core 
tuning all coils, Latest 


circuitry including AVC and 
Neg. Feedback. Three watt output 
Sensitivity and reproduction of a very ae 
high standard. Chassis size 134 x 64in. Height 
Thin. Edge illuminated glass dial 11} x 3}in. 
Vertical pointer, Horizontalstation names. Gold on brown background. A.C. 200/250 Vv 
operation. Magic-eye tuning. Cct. diag. now available, 


Aligned and tested ready for use 1 3 ft 10 ds 0 Carr, & Ins. 5/- 


Complete with 4 Knobs—walnut or ivory to choice. Tudoor FM aerial 3/6 extra. 
3 ohm P.M. Spaker only required. Recommended Quality Speakers 10in, Rola 2'7/6. 
12in. R.A. 30/-. 12in. R.A. with cone Tweeter, 42/6. Carr. 2/6. 


Terms: 


C.W.O. or C.0.D. post and packing 4b. 9d., IIb. 
1/3, 3lb. 2/3, 5ib. 2/9, 10lb. 3/9, etc. 


RADIO COMPONENT 


Only a few 
items are 
listed from 
our com- 
prehensive 


eee SPECIALISTS §°°"15% 
aia 70 BRIGSTOCK RD., THORNTON HEATH, SURREY - 


lists, 3d. Tel.: THO 2188. Hours 9 a.m.—6 p.m. | p.m. Wednesday. 
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RECORDER 
COVERS) 


Smart waterproof cover to 
give complete protection to 
your tape recorder. Made 
from rubberised canvas in} 
navy, wine, tan and bottle 
green with white contrasting | 
pipings, reinforced base, 
handy zip microphone pocket | 
and name panel. 

Philips BL3538_—... «. 63/- 
Gs EL35 4200 cee «. 63/- 
fe ER3536.7-22-, --- 70/- 
i EESSSi-> cee .. 57/6 
= EL3541/15 «. 57/6 
» 3541H oe «- 72/- 


TAPE 


Starmaker.. os. 66/— 
3 ie Cossor 1602 Bae icor bree vet) 
e HC Sis «. 55/— wv 1601 seein |, enenl OSl— 
ies TK. =. --- 67/6 vo: 1604 ive we T9/— 
A TK.8 63/— oD 1605 me .. 84/- 
br TR 14 & 23 & 18 59/6 Stella ST455 ow: -- 63/— 
a TK.20 ... .- 52/6 » ST454 oe .. 57/6 
ro TK.24 ... re |’ 55/- wn) OLAS aoa wee T9/— 
S TRDS os ” §T459 on glee es 
a TK.30 ... .-. 60/— Saba eed we 63/- 
an TK.35 +. 63/- Elizabethan FT.l aut a. 66/— 
3 - ae hoe 

= qtotiee ««. 63/—* Ae ioe 
i TK.60 .. we 75/—* Fidelity Argyle... «. 55/—* 
7 TK.830/3D.... -63/- Clarion (with. strap) «. 52/6 
Cub .. 35/-* Brenell Mk. 5 ies we T7/- 


3 staneneees wee 69/— 


Telefunken 85 He: By . 65/- 
Truvox R92 and 94 eee 99f— 


Bs SS & 76K.. ree 


a --- 69/6 Robuk RK.3 nae «. 67/6 
Philips aoa a .. 57/6 Ferrograph wee -.- 80/— 
» 8109 waeaes <= Sony S2h ws" ae 
ah 1 3534 aes «. B7/— Revox = es w. 84/— 


rns SAND EEG ee AGIB Optacord 4144412... 63/-*] 
*Without pocket. 


A. BROWN & SONS LTD. 


24-28, GEORGE STREET, HULL TEL:25413, 25412 
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TECHNICALLY TRAINED by 


Cc S IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 


Opportunities in Radio Engineering and allied professions await: 
the |C Strained man. 1CS Courses open a new world to the 
keen. student. 


RADIO AND TELEVISION ENGINEERING 

RADIO AND TV SERVICING 

ELECTRONICS, COMPUTERS & 

DATA PROCESSING, etc. 

LC S Courses give very real help to the man setting up his own. 
business or engaged on the technical side of the radio industry. 
Examination Courses for :—Institution of Electronic and Radio 
Engineers, City & Guilds TELECOMMUNICATION TECH- 
NICIANS, C. & G. Radio & TV Servicing (R.T.E.B.), and P.M.G, 
Certificates in Radio, Telegraphy, C. & G. Radio Amateurs. 
NEW PRACTICAL-RADIO COURSES 
Build your own 5-valve superhet radio receiver, Signal cues, 
High quality Multitester and Transistor Portable. 
FILL IN AND POST THIS COUPON TODAY 
It brings the FREE 1 CS Prospectus containing full particulars 
of | CS Courses in Radio, Television and Electronics. 


MEMBER OF THE ASSOCIATION } 
OF BRITISH CORRESPONDENCE COLLEGES. 


International Correspondence School, 


INTERNATIONAL (Dept. 222), Intertext House, Parkgate [ 


Road, London, S.W.1f. 


SO oO Pees er ere eee eeeneee nee eneeat ee neeeeesereseeeeessere 


| Block Capitals Please : i 


..A WHOLE WORLD | 
of KNOWLEDGE for 
the KEEN STUDENT 

9W W—138 FOR FURTHER DETAILS. . 


als Prell 


JUNE, 1964 


LVES 


AC/HL 4/6} DL93_ 6/-| EF53.. 4/6) HL2K 2/6 
ACP4 6/-| DL94 6/-| EF74.. 4/-| HLD3 6/- 
AC6PENS/- | DL96 5/6 | EFS0.. 5/- | HL23DD 

AL60 5/- | DL819 15/- | EF85.. 4/6 5/- 
AR8 .. 5/-| DL810 8/-| EF86_. 6/-| HL41 4/- 
ARP .. 3/6| B8OF 23/-| EF89.. 3/9 | HVR2 9/— 
ARP3 3/-| E1148 2/6 | EF91.. 2/9 | K3A ..30/- 
ARP12 2/6 | E1232 9/- | EF92.. 9/-| KT32° g/- 
ARP21 7/-| 61266 50/- | BF9S .. 5/-| KT33C 6/— 
ARP24 3/6) Bl41d 30/-| HFI83 8/-| KT44 5/9 
ARP34 4/- | B1524 19/6] EFIS4 §8/-| KT63  4/- 
ARTPL 6/—| BAd0 | 1/-| EHT1 300/-| K’T66 19/9 
ATP4 2/3| BA73 — 7/- |. EL32.,’ 3/9 | KT67 15/- 
ATP7 5/6 | EABCSO 5/- | EL34.. 8/-| KT76 8/6 
AU7 ..55/-| EAC91 3/6 | EL35.. 5/-| KE8C 29/- 
BL63 10/- | HAr42 8/- | EL38..:17/6.| KT88 18/— 
BS4 .: 8/-| BB384 1/6 | HL41..-7/- | KTW6l 4/6 
BS5 = 20/- | HB91 3/—| EL42.. g/—| KTW62 7/- 
BS84 47/6 | EBC33 6/- | EL59... 8/- | KT W63 4/- 
B2134 16/-| EBC41 6/-| EL81.. 8/-| KTZ41 6/- 
BT19 25/- | EGC80 5/- | BL83... 6/3 | KTZ63_ 6/— 
BI35 _25/- | BBFS0 5/- | BL84.. 5/-| LE2 ..10/— 
BT45 150/- | EBF83. 7/6 | EL85.. 8/—| 163 .. 5/- 
BI83 35/- | EBF89 6/9 | EL91.. 4/6 | M8100 9/- 
CC3L.. 9/-| BC52_4/- | EL95.. 5/—| M8142 19/- 
C1C .. 6/—| EC53 129/6| EMS0. 6/—-| M8190 5/= 
CL33 .. 9/— | EC70.. 4/-| EM81 7/6 | MH4 ... '5/- 
CV71.. 3/-| EC90 20/-| EM84 6/3 | MHLD610/— 
CV77... 6/-| EC91.. 3/-| EM85 9/-| ML6 -. 6/- 
Cv102 1/-| ECCs1 4/-| EN31 10/- | NE17.. 7/- 
CV103 4/-| ECCs2 5/- | ESU208 6/- | NGT'2 10/- 
Cv4014 7/—| ECC83 6/-| EY51 5/6 | OB3 .. 7/— 
Cv4015 5/-| ECC84 5/6| EY86 5/6 | OC3 |. 5/- 
CV4025 10/- | ECC85 6/6| BHY91 3/-| OD3... 4/6 
©V4046 40/- | ECC91 4/-|Ez40- 5/-| Oz4 |. 4/- 
CY31.. 5/6 | ECFS0 5/6 | BZ41 .. 6/6 | PABC80 6/— 
Dl... 1/6 | ECF82 7/-| EZ80.. 5/6 | PCC84 5/- 
D41 .. 3/3 | ECH42 8/-| Bz81 |. 3/6 | PCCs85 7/- 
D61 .. 6/—| ECHS1 5/-| F/6057 5/-| PCC89 7/6 
D77_~.. 3/3 | ECHS3 7/6 F/6061 65/- | PCFSO 5/- 
DA30 *12/6 | HCLSO 5/6 | F/6063 4/— | PCE82 6/6 
DA60 75/--| ECLS2 7/6 | FW4/5006/6 | PCF84_ 5/- 
DAF96 6/— | ECL83 10/- | G1/236G 9/— | PCL81 9/- 
DD41 4/- | ECLS6 10/-'| G1/371K PCL82 6/- 
DETS 8/- | EF34.. 2/6 19/- | PCL83 8/3 
DET20 2/- | BF36.. 3/6 | G50/2G 5/-| PCL84 7/- 
DET25 15/- | BF37_-7/- | GU50 25/-| PCL86 9/- 
DF73 5/- | BF39.. 4/-| GZ32 10/-| PEN25 4/6 
DF91 3/- | BF40.. 8/-| Gz34 10/-| PEN46 3/- 
DF92 3/- | EF41.. 6/- | H63.. 7/- | PEN220A 

DF96 6/- | BF52.. 6/- | HF300100/- ies 
DK92 6/6 | EF55.. 8/-| HK54 22/6 | PL36.. 7/6 
DK96 5/6| BF71.. 7/6 | HLI33DD_ | PL38 . .16/- 
DL92 «= 5/- | EF72.. 5/- 10/- | PL81.. 7/- 


MANY OTHERS IN STOCK including Cathode Ray 


Brand new, indi- 
vidually packed 
and guaranteed 


WIRELESS WORLD 


. 6/— | IN70 .. 4/-) GAM5 3/6 
-11/—|1R4 .. 5/-| GAM6 . 4/- 
. 8/- | IRS .. 8/6 | 6AQ5 — 7/- 
vine 184 . 5/- | GAQSW 9/- 
— | Is . 4/6 | 6AS6 .. 4/- 
UABC8O 4/6} 1T4 .. 2/-| 6ASGW 9/- 
UBC41 6/- | 243 .. 5/-| GATC.. 8/6 
PL82., 5/—| UBF80 5/6|2A5 .. 6/-| GAUG - 3/- 
PL83 .. 5/- | UBF89 6/6) 2A6 .. 7/-| GAX4 — 8/- 
PL84 .. 5/— | UBL21 8/- 
PM24A4 5/— | UCC85 6/- 
PT15 ..10/— | UCH42 2/6 
PT25H 7/6 | UCHS81 4/- 
PT25M 7/6 | UCL82 4/3 
PX4. ..14/— | UCL83 9/- 
PX25 9/- | UL41 ; 9/— 
PY32 9/6 | UL84 ; 2/- 
PY33 8/6 | UUS 305 2/6 
PY80 5/6 | UU9 6 6/- 
PY81 5/6 | UY21 6)344 .. 36 cs af 
PY82 5/-| UY41 4/-| 3A4/108A 6C6G .. 8/- 
PY83  6/-| UY85_  5/- 20/- | gcsa .. 3/- 
PY800 6/6 | V1120. 4/- | 3A146J 35/- | gcH6 |. 4/6 
PZ1-35 9/—| V1507 5/— | 3A/167/M. 621 g0/— 
PZ1-75 12/— | V1924 or 25/- | 6p6 3/- 
QP21.. 6/— | V2023 3D6 5 .4/- | ens. |) 6/- 
QP25.. 5/- VMPdadae. 3B7 ... 5/- | gRoG .. 5/3 
QP230 /- | VP23 .. 8/— | 3B24 .. 5/- | grsqn 5/9 
Q8150/15 VP133 9/- | 3 % Socwe 
lo/- | VR99 8 /- v4 ae 
Q895/10 5/6 | VR105/30 “: oe 
Q81202 8/- 5/- “s 4 
gvoasi 8/- | VR150/30 . Be 
l= 6/- v 
Bea/iaoo Voss 20/- | 4 ‘ Hi 
60/— A 4/- da a 
RK72 6/-| VU39_—6/- BALyIG 5/- ae “pi 
8130P 15/- | VX3256 4/- | 5B/257/M ++ B/- 
$130 12/6 | W21 .. 5/- j-| GHEM ..1/6 
SP2 .. 8/6.| X66 .. 7/6 | 5RAGY g/- | 634_.. 9/- 
SP41 .. 1/6| YF .. 1/—| 5T4 .. y/-| 634WA 10/- 
SP61 .. 1/6 | ¥63 .. 5/-| 5U4G 4/6. | BJD .. 8/8 
SP210 38/6] Y65 .. 4/-|5V4G_= 8/- | 6J5G .. 2/- 
STV280/40 | Y66 .. 8/—| 5X4G.. 8/6) 656 3/6 
12/6 | Z21 6/- | 5Y3G 4/=| 6J6W 6 /- 
8TV70/80 Z800U 20/- | 5Y3GT 5/— 657G .. 5/— 
8/- | Z801U 10/- | 5Y3WGTB. | 6K6GT 5/6 
SU2150A4 PAS Maesi— g/— | 6K7G B/- 
10/- | 1A5GT 5/-| 524G.. 6/6 | 6K7GT 4/9 
T41 .. 6/6 | 1B22 ..30/- | 6AB7.. 4/-| GK8G_ = 3/- 
TP22 .. 5/—| 105GT 6/—|6AC7 Q/-| 6KS8GT 8/8 
TP25 ..15/-| 1D8GT 6/-|6AG5 2/6|6K8M 8/6 
TT11 tee 1E7G.. 7/6 |6AG7 6/—|6K25 12/- 
TT15 ..85/-| 1F2 .. 8/-|6AH6 10/-|6L5G  6/- 
TTR31 45/-|1G6GT 6/-|6AI5 8/6|6L6 .. 9/- 
TZ0520 4/-| IL4 .. 2/6|6AI7 3/-| 6L6G.. 6/- 
TZ20 ..16/-| ILAG.. 6/—| 6AK5 5/-| 6L6GA 7/6 
7TZ40 ..80/-| ILC6.. 7/-|6AK6 6/-|6L7G  4/- 
UBL 8/-|ILH4 4/-|6AK7 6/-| 6L34 .. 4/6 
Ud 8/-| IN21B 5/-|6AL5.. 3/-| 6LD20 5/9 
U17 .. 5/- | IN43... 4/- | GALSW 7-1 6N7 .. 6/- 


6N7G 5/9) 128G7 3/-]220PA 7/-| C.R. Tubes 
6Q7G .. 6/—| 128H7 38/-]| 220TH 4/- | ACR10 20/- 
6R7_ .. 5/6 | 12837 5/— | 225DD 9/- | CV1596 
68A7 .. 7/— | 128K7GT 307A .. 5/6} (09d) 55/- 
68SA7GT 6/6 3/- | 313C.. 25/- | 4504/B/16 
e8ETG T na 128N7G'T 357A ..70/- 28/- 
5/9 ; 368A .. 5/— | VOR97 28/- 
2 5/— | 893A ..15/- | VCR138 
38 5 fA. Q/- | 446A .. 8/- 30/- 
OSFOGT 8/6 1417 .. 2/-| 703A 80/- | VCR138A 
68H7 .. 3/— | 15D2 .. 6/- | 705A ..10/- 40/- 
6837 .. 5/—|19E2 15/-|715B 60/- | VCRI39A 
6837GT 5/6 | 19E2 15/-| 717A ..3/- 35/-- 
68IJ7Y 6/6 | 19G3 ..10/- | 724A 15/- | VCROI7B 
GSK7.. 4/6 | 19G6 .. 9/-| 801 .. 6/- 40/- 
6SL7GT 5/6|19G7 5/-| 803 ..22/6 | VCRdI7C 
68N7 /6|19H1 6/-| 805 ..80/- 40/- 
68Q7 .. 6/- | 19M1.. 5/- | 807BR 7/-| 3EG1 25/- 
6887 2. 2/- | 2042 ..17/6 | 807AM 7/6] 3FP7 45/- 
6U4GT 9/6 | 20P4 ..18/- | 808 .. 8/-| 5CP1 30/- 
6V6G .. 5/— | 21B6 .. 9/—-| 813 ..68/— | 5FP7A 25/- 
6V6GT 5/6 | 25L6GT 5/6| 815 | .35/— 
6V6M 8/—| 25Y5.. 6/-| 829A  30/- 
6X4 3/6 | 2574G 6/6 | 829B 50/-| photo 
6X5G-B/— | 25Z5 .. 7/6 | 830B = 4/—- | Takes 
6X5GT 5/8 | 25Z6GT 8/6 | 832A 45/- 
6Y6G 6/— | 28D7 .. 6/— | 832 .,15/-| CMG8 _5/- 
6-30L2 10/- | 30 -.... 5/— | 887... g/-] GS16 12/6 
6Z4 5/— | 80C15 9/6. | 843... 5/— | 981A 55 /- 
7B7 .. 7/6 | 30F5 8/6 | 860 .16/— | 6097C 350/- 
7C5 ..10/— | 30FL1 10/6 | 866A 14/- 
706... 7/-| 80P19 12/-| 884 ..10/- 
7C7_.. 6/- | 30PL1_ 8/— | 954 4/6 | Special 
7H7 .. 7/8 | 35L6GT 7/- | 955 2/6 | Valves 
7Q7°..:-9/=| 85T ..17/6'| 956 --..-2/— f 
V7... S/— | 85W4B/- | 957... S/— | ACTG 88 
7Z4 .. 4/6 | 3523 .. 8/-| 958A .. 4/—| ACTS £12 
8D2 .. 2/6 | 35Z4GT 6/—| 1612 .. 5/- | ESU77 #10 
9D2 .. 8/—| 35Z5GT 6/-| 1616 .. 3/-| K301 £4 
9D6 .. 3/6] 37 .... 4/- | 1619 5/— | KRN2A 
J1E3 37/6 | 38 .... 4/— | 1622 .319/- £3/10/0 
12A6 .. 2/6 | 41MP ..4/- | 1625 .. 6/- | 1B24_  25/— 
12AH7 5/- | 44A4/160N 1626 3} Bers ha 
12AH8 11/— 30/— | 1629 4/6 | 2354 
I2ZAT7 4/- | 2158G 6/— | 2051 .. 5/- | 417A 30). 
12AU7 5/- | 50L6GT 8/— y 
12AX7 6/-|53A .. 7/6 £37/10/0 
12AY7 10/—-| 58 .. ..6/- y £4 
12BA6- 5/6 | 59 .... 6/- rare 50/— 
12BE6 7/—|75 .... 5/6 30/- 
125H7 2/-| 76 .... 5/- 19/- 
77 -.... 6/8 
1208 2. /3/= | 78 3... 8/= 
12H6.. 2/- | 80 .... 5/6 i 
125507 2/6/81 |... 9/- igs racks 
1237GT 6/6 | 82 .... 8/- $02 . 8/-| OC26 12/6 
12K7GT 2/— | 84 - 8/- | 9001 .. 3/-] OC44 — 6/- 
12K8M 10/- | 8542 .. 8/-| 9002 .. 4/6 | OC45 6 /- 
‘12Q7GT 3/8 | 90C1_.. 8/— | 9003 .. B/—| OC72 = 7/- 
128A7 Hoyeees 9004... 2/6] OCSL = 7- 
12807 4/~- T-pin 2/6 9006 +. 2/6! OC82 1O/- 


Tubes and Special Valves. 


AIL U.K. orders below £1 P. & P. I/-: over £1 2/-: orders over £3 P. & P. free: C.O.D. 3/6 extra. Overseas Postage Extra at Cost. 
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MARCONI COMMUNICATION 
RECEIVERS. 

C.R.150. Frequency coverage 2-60 Mc/s. in 
5 bands. Two I.F.s Ist 1,600 kc/s. 2nd 465 kc/s. 
Image signal protecting over 40 dB up to 
30 Mc/s. and 20-40 dB from 30-60 Mc/s. Self- 
checking calibration (built-in calibrator). 
Stabilisation of supply and temperature com- 
pensation. Electrical and mechanical band- 
spread. Metering and visual tuning indicator. 
Band pass from 100 c/s to IO ke/s. in 5 stages. 
Acoustic filter associated with 100 c/s. Band- 
pass position for CW reception. Facilities for 
diversity reception. Excellent checked con- 
dition, £49. Mains P.S.U. by P.C.A. Radio, 
£4/10/0, carriage 30/-. 

C.R.150/2. Frequency coverage |.5-22 Mc/s. in 
4 bands, all other features as in C.R. 150. Price 
£35. Carriage 30/-. 

P.C. RADIOS mains P.S.U. for above 90/-. 
ROTARY TRANSFORMER. 11.5-12.5 v. 
D.C. input.. 300 v. 200 mA DC output. 30/-. 
P. & P. 15/-. 

“CONNECT AND FORGET, CANNOT 
OVERCHARGE ” ‘‘ ESSTRON ” MARK I 
AUTOMATIC BATTERY CHARGER. 
Initial charging rate 6-7 amps. The charging rate 
automatically adjusts itself to the charge in the 
battery. Automatic current and voltage control. 
Patented application of magnetic amplification 
to battery charging. Indicator lights show bat- 
tery fully charged, receiving charge incorrectly 
connected or faulty cells. Mains voltage 200/250 
v. Built for 6 or 12 y. batteries. Measurements 
7x5x5tin. Weight 831b. Price £7/19/6. P.P. 3/6. 
AR88D RECEIVERS. Fully reconditioned 
£55 or rebuilt models £85. Carriage paid U.K. 
RECEIVER TYPE R.206, MARK II. Frequency 
0.55 Mc/s. to 30 Mc/s. in 6 bands. 100-250 v. A.C. 
or 12 vy. D.C. Loudspeaker in power supply 
unit. High performance super heterodyne, 
eleven valves including a separate local oscil- 
lator valve, beat oscillator valve and two valves 
(amplifier and detector) in the A.V.C. system, 
In very good condition £25 including power 
pack. Carriage and packing I5/-. 


Open 9-5.30 p.m. except Thursday 9-1 p.m. 


NEW CHR. HIGH-RESISTANCE HEAD- 
PHONES. I4/-. P. & P. 1/6. 
TELEPHONE HANDSET. Standard G.P.O. 
type new. I2/-. P. & P.2/-. 

EVERSHED MEGGER CIRCUIT TESTER 
2 ranges, O-1,000 ohms, 100-200,000 ohms, 
with test leads, leather carrying case. Tested 
£4/19/6. P. & P. 3/6. 

Large Selection of Main and Heavy Duty 
L.F. TRANSFORMERS. 

R.209: RECEPTION SET. A 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Receiving R/T (A.M. or F.M.) and G.W. 
frequency | Mc/s-20 Mc/s. Hermetically sealed. 
Built-in miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 vy. battery (2 point connector included). The 
set provides for reception from rod, open wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
I2in., width 8in., depth Yin. Weight 23lb. 
in as new, tested and guaranteed condition. 
£23/10/— including special headphones and 
supply leads. Carriage £1. 

ORIGINAL MAINS POWER PACK FOR 
H.R.O. 110/220 v. A.C. Brand new in original 
packing, 45/—. P. & P. 4/-. 

TRANSMITTER RECEIVER TYPE 68T. 
3-5 Mc/s., netting facilities, low power con- 


sumption, requires 150 v. H.T. and 3 v. and 
9 v. L.T. dry batteries. In good condition. 
35/-. Carriage 8/-. 

VARIOMETER FOR No. I9 SET. 17/6 each, 
P. & P. 3/-. 


CARBON INSET MICROPHONE, G-P.O. 
types 2/6. P. & P. 1/6. 

DUMONT MODEL 241 OSCILLOSCOPE 
in fully working condition £22/10/-. P. & P. 


30/-. 
P. C. RADIO LTD. 


170, GOLDHAWK RD., W.12 
SHEpherd’s Bush 4946 


9W W—139 FOR FURTHER DETAILS. 


RELAYS. Large selection of new relays type 
600 and 3,000. 


CONNECTORS FOR TCS RECEIVER 
TRANSMITTER AND REMOTE CON- 
TROL with original plugs on both ends. 
New, £1/17/6 each. P. & P. 2/6. 


PANEL METERS (round) 


0-20 microamps D.C, 79/- 
0-50 microamps D.C, 45/- 
0-50 microamps D.C.** 40/- 
0-100 microamps D.C.** 35/- 
0-100 microamps D.C,** 85/- 
0-200 microamps D.C. 32/- 
0-500 microamps D.C. 21/- 
0-500 microamps D.C, 30/- 
0-ImA* D.C. 19/6 
0-ImA D.C.** 35/- 
0-5mA D.C. 45/- 
0-300mA D.C. 10/- 
150-0-1,500mA, DC. 29/- 
0-15v. AC, 17/6 
0-50v. D.C, 28/- 
.0-150y. AG. 24/- 
0-500v. (shunt) D.C, 20/- 
0-5kV electrostatic 85/- 
0-10kV DC. 63/- 
Fieq. 50-70 ¢/sec. 

125v. jin. z— 52/- 
*Weston, as usually used also in H.R,O, as “ 8” meter. 


**Projection type. 

POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. 3. Input 12 v. 3 amp. Output 
145 v. 50 mA. Synchronised vibrator and 
extremely efficient smoothing. Stabilized 
heaters supply. Valves, IL4 & 3A4. Many 
practical possibilities i.e., car radio, etc. Dia- 
gram supplied. Brand new. 37/6. P. & P. 8/-. 


POWER SUPPLY & L.F. AMPLIFIER 
UNIT NO. I. Input 12 vy. Output 120 v. 
30 mA. 12 vy. vibrator and rectifier ATP4 


amplifier. Many possibilities. 
Brand new 17/6. P. & P. 7/- 


R.107 COMMUNICATION RECEIVER. 
1.2/17 Mc/s. 9 valves. ‘‘ Wide ’’ and ‘' narrow,” 
band switch. AVC and BFO, with internal 
speaker, 100/250 v. A.C. and i2 v. D.C. Meas.: 
24in, x 13in. x I7in. Price £13/10/-, Carr. 20/- 


Diagram supplied. 


PERSONAL CALLERS WELCOME 


98 WIRELESS WORLD JuNE, 1964 


BENTLEY ACOUSTIC 
CORPORATION LTD. 


38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS —_ Telephone PRIMROSE 9090 
ALL_GOODS LISTED BELOW IN STOCK 


OA2 4/6;9BW6 9/6) DF97 10/-|EL360 27/-| R10 26/6; MIDGET 
OB2 6/-|10CL 9/3|DH76 3/6 | EL820 16/4| R16 29/—| SILICON 
OZ4GT 4/3)10C2 12/8) DK40 15/6 |EL822 18/6|-R18 9/6| RECTI- 
1A5 6/-|10D2 11/8|DK92 6/9|ELL80 20/5] R19 6/8 FIERS 
1A7GT 7/9|10F1 10/-|DK96 6/8|EM4 17/9|SP41 .2/-| Mullard 
105 6/3|10F18 10/-| DL68 16/—|EM34 11/6|SP61 2/- BY100 
DL96 6/9|EM71 18/6|8U25 27/2| Output 
1HdGL 7/9|10P14 11/6} DLS10 10/6;/EM80 6/3 | T'41 9/—| 250 v. at $ 
1L4 2/3| 1246 2/3|DM70 5/-|(EM81 /-|TDD4 8g/-| - amp. 
1LD5 4/-|12AC6  8/6| DY86 7/6 |BM84 6/9 TH233 6/9| No larger 
1LN5 4/6/12AD6 9/6)DY87 8/-|/BM85 98/9|'TP22 5/—| than a shirt 
1IN5GT 8/6)12AH6 8/-| E80F 24/-/EM87 7/6|\TP25 5/—| button. 
1R5 4/-|12AH8 9/-|E83F 24/-/EN31 10/—|'TP2620.17/6| %/- each 
184 5/-|12AT6 4/6) H88CC 10/-|EY51 5/9] TY86F 11/8 TRAN- 
195 3/6|12AU6 5/9| H180F 19/6|HY81 7/3|°U12/14 7/6| SISTORS 
1T4 2/8) 12AV6 6/6} BHA50 1/6/EY83 9/8; U16  15/- AND 
1U4 5/6} 12BA6 5/9| EA76 6/9/EHY84 9/6] U18/20 6/6] DIODES 
1U5 5/8|/12BE6 4/9) HABC80 5/6 /EY86 5/9} U19 48/6; 

6/9| EAC91 3/8/EY88 8/9 |: U22 5/9|-AC107 14/6 
2x2 3/-|12E1 16/9} BAF42 7/6|/EZ40 §6/8|)U24  19/6| AC127 9/6 
3A4 8/9|12J7GT 7/3) EB34 1/-|EZ41 6/-| U25 8/6 | AD140 25/- 
8A5 6/9/12K5 10/-| EB41 4/9 |EZ80°  4/—| 026 7/6.| AF102 27/6 
3B7 5/-| 12K7GT 3/6; BB91 2/8/EZ8l 4/-| U3L 6/9 |-AF114 11/- 
3D6 3/9|:12K8@T 9/-| EBC3 20/6 | FC4 8/9|U33 18/6 |.AF115 10/6 
8Q4 5/3|.12Q7GT 3/6] EBC33 8/6|.GZ33 17/6|U35 16/6|-AF116 10/- 
3Q5GT 3/-|128A7 6/9} EBC41 6/6}GZ34 10/-|U37 29/-|AF117 5/6 
884 4/6|128C7 4/-| BBC81 5/9|GZ37 14/6] U45 15/6 |,AF118 20/- 
3V4 6/3|12SK7 3/-| HBF80 5/6 |HABC80 9/3 | U76 4/6| AF124 11/- 
5RAGY 8/6|128Q7 8/-| EBF83 7/3 |HL41DD8/6|}U101 19/6,|AF125 10/6 
5U4G) = 4/6)14H7 9/6) EBF89 6/8 |/HL42DD8/6| U1l07 17/6} AF126 10- 
5V4G 7/6} 19AQ6 =7/8| EBL21 8/—|}HN309 25/-|U191 .9/6|.AF127 .9/6 
5Y3GT 4/3/19H1 6/-|EC70 4/9.|/HVR2  8/3{:U281 8/9) BYZ13 11/6 
523 2/-}20D1 10/-|EC81 27/6 /HVR2A 8/9.)°U282 12/8 | MAT100°7/9 
5Z4G@ «°° F/=|20D2 21/-| EC92.. 6/6 |KT33C 4/—/U301 11/3) MAT101 8/6 
6A8 5/9/.20F2 11/6)ECC32 4/—|KT36 -29/1))U329  9/- |: MAT120.7/9 
6AG5 2/6) 20L1 12/6} HCO34 .21/7)|KT41 7/6)|0339 9/6 |IMAT121:8/6 
6AG7 5/9/20R1 12/6) HCC35 5/-/KT44 5/-/U403 9/9:|-0A5 
6AK5 4/9)/20P3 12/-|HCC40 7/-}KT61 6/9.|U404 6/—|.0A10 g/- 
6AQ5 5/9|/20P4 18/6) ECC81 3/6|/KT63 3/9} U801 16/8|.0A70 3/- 
6AT6 8/9}20P5 12/8! ECC82 4/6/KT66 12/8} U4020 .6/6|O0A73 /- 
6AU6 5/8|25A6G 7/6| ECC83 4/6/KT88 28/—| UABO805/—| OA79 = 8/- 
6AV6 5/6/25L6GT 6/-| ECC84 5/9|KTW61 4/9} UAF42 7/-|OA81 3/- 
6B8G 2/6} 25Z4G 6/6) ECC85 6/3 |KTW62 .5/6|.UB41 10/6|;0A85 -3/- 
6BA6 4/6/25Z5  %/8| ECC88 8/9|KTW63 5/6| UBC41 6/3|OA86 4/- 
6BG6G-13/6}-278U 23/8| ECC18911/6|MU14 4/6/UBC81 6/3|0A90 ‘3/- 
6BE6 4/9/28D7 6/9} ECC80416/4|N37 23/8|UBF80 5/9|0A91 3/- 
6BH6 5/8/30Ci 5/6|-ECC80715/—|N78  26/—| UBF89 6/9:|.0A95 3/6 
6BJ6 5/6|30C15 9/-| ECF80 6/-|N108 26/2| UBL21 9/9|0A210 9/6 
6BQ7A  7/6|-30C18 10/6) ECF82 6/3/N339 15/—/UC92 . 6/3} OA211 13/6 
6BR7 8/8) 30F5 5/9|\ECF86 11/6,/PABC80.6/9| UCC84 8/9,|.0C16W 35/- 
6BR8 8/-|30FL1 9/3}ECF80424/-PC86 10/3|UCC85 6/3|OC19 25/- 
6BS7 25/-|'30FL1211/-)ECH21 9/9 |PC88 14/7] UCF80 8/9| 0C22 23/- 
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6BW6 6/9} 30L1 5/6| ECH35 6/8|PC95 11/8) UCH21 .8/3|.0C23 57/- | 


6BW7 5/-|30L15 9/3) ECH42 7/6 | PC97 7/9 | UCH42 “%/—| OC25 ~12/- 
6C5 4/-|30P4 12/8) ECH81 .5/9|PCC84 5/6|.UCH81 6/6:|.0026 25/- 
6CD6G 18/-| 30P12 7/6} RCH83 6/6/PCC85 6/9} UCL82 7/9] 0C28 24/6 
6CH6 5/—|30P19 12/8) BCH84 9/6');PCC88 10/6| UCL83 8/6|0C29 25/6 
6CW4 24/-|30PL1 8/6) ECL80. 6/-|PCC89 7/9|UF41 6/9 0C35 18/- 
6D3 9/6}.30PL13 9/6) BCL82 7/—||(PCC189.10/6'|-UF42 ©9/9'1:0C36 21/6 
6E5 9/6) 30PL14 12/6) BCL83 9/6 |/PCF80 5/6.) UF80  6/3|0C41 = =g/- 
6F1 9/6; 3545 20/9) ECLS6 8/9 |PCF82 6/3|UF85  6/9|.0C42 5/- 
6F6G =: 3/9|. 35L6GT 6/9} EF9 20/6 |PCF84 8/6) UF86 9/-|0C43 19/6 
6F7 5/-| 35W4 4/9) BF22 6/6 |PCF86 7/9) UF89 6/-|0C44 8/8 
6F13 4/9|.35Z3  16/4| EF36 3/3 |PCL82 6/6) UL41 6/9 |-0C44PM 

6F23 6/3|'35Z4GT 4/6) BF37A 6/6/PCL83 7/9| UL44 23/3 11/- 
6F24 9/6| 35Z5GT 5/9) EF39 3/9 /PCL84 7/-| UL46 -8/6,|\0C45 8/- 
6F33 3/6 | 50C5 6/6) EF40 8/9) PCL85 7/6) UL84 6/—| OC45PM 

6J5G 3/—| 50L6GT 6/3|;EF41 6/9 /PCL86 8/9 |;UM4 15/2 10/- 


656 3/-| 72 6/6) BF42 4/9|PEN45 7/—| UM34 16/10'| O0C65 22/6 
6J7G 4/6| 78 4/9; EF50 2/6);PEN45DD | UM80 8/3| OC66 25/- 
6K7G 1/3} 80 5/3; EF54 = 3/- 12/—| UR1C 6/6) OC70 .6/6 
6K8G 3/3] 83 22/6) EF73  5/— | PEN38310/8.| UU6 9/— | OC71 3/6 


‘6K25 (24/-| 8542 6/6) EF80 3/9 |PEN453DD | UU7 7/6.| OC72 8/- 
6L1  10/-|90AG 67/6| EF83 9/9 10/-|'UU8 11/6} 0C73 16/- 
6L7GT 4/6|90AV 67/6} EF85 4/9 |PENDD UYIN 10/8|.0C74 -8/- 
6L18 10/-|90CG 42/-|EF86 6/-| 4020 17/6| UY21  8/—|0C75 48g/- 
6LD3_ 6/6) 90CV 42/-| EF89 4/-|PL33 9/-| UY¥41 4/6|:0C76 8/6 
6N7GT 5/-|90C1 16/-|EF91 38/-|PL36 8/—|.UY85 5/—|0C77 1g/- 
6P28 11/6/150B2 16/6) EF92 2/6|/PL38 16/—|\VMS4B12/-|.0C78 = g/- 
6Q7G = 4/6| 185BT 34/11) EF97 11/8|PL81 6/9} VP4 14/6) 0C81 4/- 
6R7G 5/9) 866A 12/6) EF98 10/-|PL82 5/8) VP4B 20/5|-OC8ID 4/- 
68SL7GT 5/3| 5763 7/6| EF183 7/9|PL83 5/8 | VP13C 7/-:|.OC8IM 8/- 
6SN7GT 4/-| AZ1 5/9| BF184 7/9|/PL84  5/6| VP23 2/6| OC82 10/- 
6U4GT 8/6; AZ31 6/6) EK32 6/9|PL500 15/9| VP133 9/9) 0C83 6 /- 
6U5G 5/-|AZ41 6/6) EL32 3/6|PM84 9/3/ VR105 §/6|-0C84_  g/- 
6V6G 3/9| B36 4/9|EL33 6/9|PX4 9/—| VR150 4/9| 00139 12/- 
6V6GT .5/6)BL63 10/6) EL34 8/6|PX25 8/6) W76 3/6 | OC140 19/- 
6X4 3/9| CCH35 12/6) EL36 8/9|PY31 6/—| WS8IM 5/9|0C170 98/6 
6X5 4/6|CL33 11/6) EL41 7/3|PY32 8/6| X41 15/-|OC171 9/- 
6/30L2 ‘8/8;CY1 16/4) EL42 7/6|PY33 8/9| X61 6/3 | OC200 10/6 
7B6 12/6/}OY31 5/9) EL81 8/3 /PY80 -5/—|x65 5/6 | 0C20) 29/- 
7B7 7/-|D15 18/6} EL83 6/9|PY81 5/—| X66 9/3.| OC203 14/- 
705 2/3|D43_—-:17/9| BL84 4/9|PY82 4/9|X76M .9/-| OCPZ1 17/6 
706 6/9) DAF96 5/9; EL85 7/6|PY83 5/9|X78  .20/6|.ORP12 12/6 
TH7 5/9|-DD41 10/6) EL86 7/3|/PY88 7/9/79 27/-\TSs2 19/6 
7R7 12/6) DF66 15/-|EL91 2/6 |PY800 6/6| Y63 5/-|'TS3  — 15/- 
7Y4 5/-| DF96 _5/9' EL95 5/6 “PY801 7/- |: Z66 7/3 | XA103 15/- 


METAL RECTIFIERS. DRMIB 13/-; DRM2B and DRM3B 15/6; LW7 21/-; 
LW15:24/-; RMO 7/11; RM1 5/3; RM2 6/8; RM3 7/9; RM4 12/9; RM5 17/6; 
14486 17/6; 14A97 19/6; 144100 23/-; 144124 96/6; 144163 35/6; 14B130:31/-; 
14B261 11/6; FC101 16/9; 16RC1.1.16.1 8/-; FO31 21/-; 16RD 2.2.8.1 11/-; 16 RE 
2.1.81°8/6; I8RA1.1.8 4/-; 18RA.1.2:84 \11/-; FCLI6 G/-; FO124 12/6. 
ELECTROLYTICS Can: types:—32 x.32/450 v. 5/9550.x 50/350.v. 'P/-: 64x 120/350 vy. 
8/3; 60x 250/275-v. 9/6;.100 x 400/275.v. 12/6; 100/275 v. 3/-; 200/275 v. 4/-; 100 x 
200/275 v. 9/6; Wire-ended types:—8/450 v. 1/9; 16/450 -v. 2/9; 32/450 v. 3/9; 
8 x 8/450.v.3/-; 16-x,16/450 v. 4/-;.32 x. 32/350 v. 4/-; 8 x 16/450 v. 3/9; 32/350 v. 3/-. 
BRIDGE RECTIFIERS, 12v,/1 amp. 6/6; 12:v./2 amp. ‘9/9; 12 v./4.amp. 14/6; 
12 yv./6 amp. 21/9;.6 v./2 amp. 6/6; 6 v./4 amp. 9/9; 6 v./8 amp. 14/6; 6-v./12 
amp. 27/9. “Post 1/6 each. 

All goods.are,new, first quality brands only, and subiect to maker’s.full,guarantee. 
We do not. handle. manufacturers’ seconds nor rejects, which.are often described:as 
“new and tested ’’ but have a limited and unreliable life. 

Terms of'business:—Cash with order or C.0.D. only. Post/packing 6d. per:item. 
Orders:over £3 post/packing free. C.O.D. 3/6 extra. All orders cleared on day of 
receipt, and C.0.D. orders by telephone accepted for immediate despatch until 
3.30 p.m. Any parcel insured against damage in transit for only 6d. extra. Callers 
welcome Mon.-Fri,,.8.30+5.30, Sats. 8.30-1 p.m. Complete catalogue of valves.and 
components, with conditions of sale, price 6d. 
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MOST VERSATILE 
[minature |IRECORDER 


sretDs cuarT | RANGES 
1 [vt on ig 99 SPEEDS Models available 
From 4” to 450” 


With varieacetn oA Se cert to record A.C. 
ir 2tOUr. <0) and D.C. eurrent 

drive motor 11 analog (galvano- 

different chart f meterjrecorders. | #04 voltage and 

speeds are avail- - temperature. 

able by means of 


changeable gear. A.C. orD.C.| INSIDE, 
coe DRIVE |OUTSIDE 


Chart drive | phe recorder 


powered by syn- 
BELOW SEA Chronous motors | M@Y be easily 
LEVEL of any-standard {| Weatherproofed, 


and may be 
safely used in all 
weather con- 
ditions including 
high humidity. 


BELOW ZERO 


voltage and 
frequency or D.C, 
motors which 
consume only 
milkliwatts of 
power, 


EXPERT 


TO 100,000’ 


Performance 
unaffected by 
changes ‘in 
atmospheric. 
pressure. 


LARGE 


NO INK 


resolution | CHART FADVICE| 10 160° 
ducea witnout {CAPACITY §| our represent- | facy manitemed 


atives will 
readily advise 
you on any 
application. 


RE-ROLL or TEAR OFF 


The.chart is-rewound inside the unit 
or in the tear off type it feeds out of 
-the recorder and may be torn off as 
required. 


the need for ink, 
heated stylus or 
voltage sensitive 
paper. 


ROUGH 
USAGE 


This precision 
instrument is 
housed ina 
rugged die cast 
aluminium case, 
Tough, dépend- 
able it will give 
years of faithful 
service under-the 
most adverse 
conditions. 


At 1” per hour a 
Standard chart 
roll lasts a full 
month. 


LOW 
COST 
PRICES 
FROM 


£53 A DIVISION OF 


in WES D/ dp l 
PORTABLE | write or phone for <7 —- f 


UNITS or for |}|CATALOGUE 
THE HYDE-BRI : 
PANEL MOUNT Tor Bephane gaara? SUSSEX} 
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*CELLOSENE’ 
CELLULOSE WADDING 
AS RECOMMENDED BY GOODMANS FOR 

RESONANCE DAMPING 
40-ply (3” nominal thickness) 36” wide 


5 yd. roll 19/. Carriage 4/- 
Sole retail distributors 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone Paddington 5891 /7595 


RANGE OF GOODMANS & WHARFEDALE 
LOUDSPEAKERS ON DEMONSTRATION 


over a wide range 
of ambient 
temperatures, 


A.C. SOLENOID type SAM/T 


Now fitted with stainless 
steel guides—six times the 
life. 
-Continuous 14 oz. at #in. 
Instantaneous to 54 Ib. 
‘Larger and smaller sizes 
available. 

Also Transformers to 7 
kVA 3 phase. 


BR. A. WEBBER LTD. 


KNAPPS LANE, CLAY HILL, BRISTOL 5. Phone: 65-7228/9 
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Exceptionally wide frequency response — virtually 
level from 40 c/s to 15 Kc/s—combined with ex- 
cellent transient response, makes this the ideal 
instrument for the studio and wherever a high 
standard of fidelity is essential. Two models are 
available, each in three impedance sensitivities. 

Model GR. 1, having a semi-cardioid 
response, gives approximately 10 db 
suppression to high frequencies at the 
rear face. It is ideal for overcoming 


problems of feed-back between micro- 
phone and speakers. 


Model GR. 2, having a bi-directional 
figure of eight" sensitivity pattern, dis- 
criminates against unwanted side noise 
both in the vertical and horizontal planes. 


rampian 


30 years’ experience in 
_the manufacture of high- 
quality microphones 


Supplied in attractive, padded instrument 
case, complete with 18 ft. screened lead, 
swivel holder and connector.  £11.10.0. 


A full range of accessories is available. Please send for illustrated leaflet. 
Enquire too for details of the famous Grampian DP4 range of Moving Coil Microphones 


GRAMPIAN REPRODUCERS LTD 
~ Hanworth Trading Estate, Feltham, Middlesex, FELtham 2657 
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TRANSFORMERS 


Return of Post Service 
x MAINS TRANSFORMERS 
INTERLEAVED & IMPREGNATED — FULLY SHROUDED 
COLOUR CODED FLYING LEADS 
Primaries 0-200-220-240 v. 50 ¢/s. 
250 + 250v. 100 m/A. 6.3 v.34 amps. 6.3 v. | amp. 19/— 
E.S. 250 + 250 v. 60 m/A. 6.3v.3amps. 5v.2 amps. 18/6 
E.S; 250 + 250 v. 100 m/A. 


6.3v.4amps. 5yv.3 amps. 25/- 
ES. 250 + 250 v.70 m/A. 6.3v.2amps. 5 v.2 amps. 16/— 
250 + 250v. 100 m/A. 6.3v.2amps. 6.3v. 1 amp, 19/6 


CHARGER TRANSFORMERS 
0-3.5-9-17 v. IA. El /=. 
0-3.5-9-17 v. 2A. 13/-. 
0-3.5-9-17 v. 4A. 15/-. 

0-9-17 v. 6A. 21/-. 

AUTO TRANSFORMERS 

Bamtevarte 0-1 10-200-220-240. yitit ccc sfh crc eee sseteseee 12/- 
Pe iemecdcenn O24 10-200-270-240 wv.g ss Seis. Sosa ae 15/- 


0-210-220-240 v. 50 c/s. 


PSO watts > 0-1:10-200-220-240 | Vicetiet ond, caiccoetessestsscesecacacnade 21/- 
LOW VOLTAGE TRANSFORMERS 

6-12-18 =2473 0 V2 ai PSor cent Aven atone lanaps snesenacedecetocusseecdataccs 18/6 

0-6-12-18-24-30 v. 3amps. ......... me .. 26/— 

GSive? AMpSe NO SLVi Ie AM PSs 2 Voek AMPs ccsssvscesccctuslsstienvsesies 14/6 
INSTRUMENT TRANSFORMER 

220-240 v. 45 m/A. 6.3 v. 1.5 amps. 12/6 es 


OUTPUT TRANSFORMERS 
Standard Pentode 5,000 to 30) 5/6 __ 
Standard Pentode 7,000 to 30 5/6 
FILAMENT TRANSFORMERS 


RP CHAU LE Thc ake 5/6 
ER ane ad, OL ie ae 7/- 
SEE ALS EET SE ae ED 8/- 


+ WAVE TRANSFORMERS 

0-220-240 v. Primaries. 

250 v. 60 mA. 6.3 vy. 2 amps. 11/6 

250 v. 60 m/A. 6.3 v. 3 amps. 14/- 

250 v. 60 m/A. 6.3 v. 4 amps. 1I7/- 

Terms cash with order. 

Packing and Postage 3/- each item. 

Hours of Business Mon. to Fri. 9 to 6. Sat. 9 to 4, wth 
Transformers Constructed to Customers’ Specifications 


OLYMPIC raoio components iro. 


224 HORNSEY RD., LONDON, N.7. Tel: NOR 29/4 
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WIRELESS WORLD 99 


Wilkinsons 


Pe ee RELAYS 
— & P.O. TYPE 3000 AND 600 


Built to your own specification 
Keen Prices 

Quick Delivery 

» Contacts up to 8 changeover 


MINIATURE SEALED RELAYS SEND FOR LIST 
RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp. contacts. 5C/3944. Brand new, 
complete with dust cover, 12/6 each, post. 2/-. 


EVERSHED & VIGNOLES WEE MEGGERS 500 volt SERIES 3 
BRAND NEW in leather carrying case £19-10-0d. 


KEY SWITCHES (3 position). 
P.O. 212. 2 Changeover each 
side, 6/6. 
P.O. 198. 4 Changeover each 
side, 13/6. 
Other types available, 

5 Knobs, 6d. Plates, 1/-. 
FREQUENCY METERS. 45-55 cycles per second, 230 volt, Gin, dia. Flush 
Round, Brand new in maker’s box. £10/10/-. post 5/-. 
MIGRO SWITCH. Burgess 4BR, robust die casi casing, 8/6. Post 2]-, 
SUBMINIATURE MICRO SWITCHES HONEYWELL. 11SM1-TN13. 
S.P.D.T. Size .78lin. x .250in. x .356in, Full details on request. Quantities 
available at low prices. 


SMALL IMPULSE COUNTERS 


High Speed Type 
10 IMPULSES PER SEC. 
WITH 4 DIGITS 
100v., 50v., 24v., 12v., or 6v. D.C. 
WITH SLIDE-ON METAL 
COVER 3:x 1x lin. 


SPECIAL PRICES FOR QUAN- 
TITY. STATE NUMBER RE- 
QUIRED. 


Microammeters, Milliammeters, Voltmeters 
BEST MAKES >~% DELIVERY OFF THE SHELF ~% SEND FOR LISTS 
¥ 24in. Moving Coil Flush Round 
nl 0/1 amp.; 0/5 amp.; 0/10 amp.; 0/20 volts; 0/40 volts; 
all at 35/- each. 0/30 amps. 42/6. 

2in. Moving Coil Flush Round aie 

0/1 Milliamp; 0/5 Milliamp; 0/10 Milliamp; 0/20 
volts; 0/30 volts; 0/40 volts: 0/5 amp. all at 27/6 each 
2in. Moving Coil Fiush Square 

0/1 Milliamp at 37/6. Postage on all meters 2/-. 
CATHODE RAY TUBE. 139A. 21in., 25/-. Post 2/-. 


TERMINAL BLOCKS. 2-way 5C/431 or 3-way 
5C/432, 6/= per doz., 50 for 22/6, 1,000 for £16/10/-. 
RACKS—POST OFFICE STANDARD. 6f{t. high with 
U-channel sides drilled for 19in. panels, heavy angle 
base. 

IMHOF MAINS BLOWERS. For cooling 19in. rack 
mounted equipment, with glassfibre filter and directional duct, £15. Blower 


only £12/10/-. 5 
Fite LAD et Ped) WESTALITE BATTERY GHARGERS. Made by West- 
inghouse (type BC14—6/40). Input 200/250 v. A.C. will 
charge 6-volt or 12-volt batteries at 0/40 amps. Coarse 
control switch with eight positions and fine control 
switch with four positions including “ off.” Built-in 
0-50 ammeter. Fused A.C. and D.C. 24in. x 14in. x 13in.; 
£39/10/- each. Carriage 20/-. J 2 
15-AMP. BATTERY CHARGER. (\Vestinghouse Type 
BC.3) will charge three lead acid cells at 15 amps. Input 
200/250 volts, 50 cycles A.C. Charging current regulated 
by four-position switch and variable resistance for fine 
control. Fitted with 0/20 ammeter, rotary on/off switch 
and rewirable fuses. £8/10/-. Carriage 15/-. 


‘RESISTORS EX STOCK IN QUANTITY. WIRE WOUND, HIGH- 


/STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICES. 
ALSO POTENTIOMETERS AND CONDENSERS AVAILABLE. 


ONE HOLE FIXING SWITCHES 
12/- per dozen 75/- per 100 


SINGLE-POLE Double Throw, 3 amp. 250 A.C. 
Can be used as ON/OFF or CHANGE-OVER SWITCH 


L. WILKINSON (CROYDON) LTD. 


LONGLEY HOUSE” LONGLEY RD. CROYDON SURREY 


Phone: THO 0236 Grams: WILCO CROYDON 


J60/171 
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100 


AR-88 SPARES 
Escutcheons (Windows). 8/6. 
Knobs. Medium size. Set of 8. 15/-. 


15/-. 


Block Condenser (3 x 4 mfd.). 


CONSTANT VOLTAGE TRANS- 
FORMERS. Input 190 to 260 volts. 
50 c.p.s. Output 115 volts at2 kVA. A 
pair of these will give a constantioutput.of 
230 volts at 4kVA. Price £15 each, plus £1 
carriage. Two for £30. Carriage paid. 


HEAVY DUTY BLOWERS 
For 200-250.v. A.C:/D.C. mains, 300 watts. 
With 14 inch diam twin ‘‘V’”’ shape 
outlets. 2 lengths of hose. 
filters and brushes. Suitable for in- 
dustrial use, forges, etc. Brand new. 
£4/19/6. Carr. 10/6. 


MILLIAMMETERS 
Panel meter 0-1 milliamp. Flush.mounting 
circular. Barrel diameter 2tin., outside 
diameter 3din. Dials are scaled 0-100. 
Resistance is 75.ohms.:Fe & NFe. BRAND 
NEW. 25/-. oP. &iP. I/-. 
Meter Rectifiers (S.E.1.). I.mA. 8/6. 
Westinghouse 5.mA. 7/6. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2tin. 
flush panel mounting. ‘Dials are engraved 
0-15, 0-600 volts. As used in the Ameri- 
can version of the No. 19 set. 15/-. 


FERRANTI 
VOLTMETERS 
N5. 


0-300 volts, 25- 
100:c/s. Moving 
iron. 6in. scale. 
Fl. mtd. Her- 
metically sealed, 
grade:-IN. Made 
1955. 


79/6. Post 4]-. 
SD 
INDUSTRIAL METER. Jron-clad. 0.to 
300 v. A:C. 50 cycles. Moving iron, 6in. 
scale Fl. mtg. BRAND NEW. 59/6. P. 4/-. 


E.M.I. MEASURING OSCILLOSCOPE 
TYPE WM 2 

An accurate modern 5in. mains operated 
’scope for the examination of waveforms 
up to 12 Mc/s. Includes such features as 
“*“X’’ expansion, continuous 6:1, flat 
aluminised screen, etc. Scarcely used 
condition complete with instruction manual. 
Fully guaranteed, £65. 


COSSOR DOUBLE BEAM 
OSCILLOSCOPE TYPE 1035 

‘A modern -oscilloscope ‘in good working 

order. Fully guaranteed. £37/10/-. 

Carr. 30/-. 

SPARE TUBES for this ‘scope. Ty 

89D. BRAND NEW. 59/6. P. & P. 4 


pe 
/6. 


LAVOIE LABORATORIES TS-127/U 
WAVEMETER 
An American made wavemeter covering 
375 to 725 Mc/s. Individually calibrated 
charts. Resonance is indicated on a 3in. 
square 0 to 200 microammeter. 9in. x 
lin. x 7Jin., wt. 17:lbs. A:beautiful job in 
new condition. £3/19/6. Carr. 7/6. 


MARCONI SIGNAL GENERATOR 
TF-517. Three ranges. 18 to 58 Mc/s in 
individually calibrated .ranges.and 160.to 
300 Mc/s. by indirectly calibrated dial. 
A.C. mains operation. AS NEW 
CONDITION in original transit cases 
with instruction book. £7/10/-. Carr. £1. 


STANDARD TRANSFORMERS 
Nacuum impregnated, interleaved, E.S. 
screen, universal:mounting. Size 4.x 33 x 
ALL BRAND NEW. 18/6 each. 
Post 2/6. 

Type |. 250-0-250 v. 80 m/ja., 6.3 v. 3 a. 
tapped at 4 v. 4a., 6.3 v. | a., tapped at 
4v. and 5v.2a. 

As above but 350-0-350 v. 


a. 
Type 3. 30 v. 2.a,, tapped at 12, 15, 
20 and 24 v. to give 3-4-5-6-8-9-10'v., etc. 
Type 5. 0-6-9-15 v. 4 a. Ideal for 
chargers. 


WIRELESS WORLD 


RECEIVER TYPE R-216 is a 16-valve superhet receiver for 
A.M., F.M. and -C.W., covering 19 to 157 Mc/s. in 5 turret 
switched ranges. Two-crystal calibrators (5 ‘Mc/s. and I ‘Mc/s. 
B7G glass Xtals) are provided for absolute accuracy. Two 
R.F. and 4 lif. stages ensure exceptional performance. Film 


strip tuning scale, fantastic reduction ratio drive, R.F. and. 
Deviation ratio (bandwidth) on F.M. - 


L.F. gain controls .etc. 
30 iKc/s or 120 :Kc/s. -Low impedance ‘phone-output.. Size 
84x [24.«-9in. We. 25lb. Matching A.C. mains power unit 
(metered), weighs 20 Ib. Complete with all :connecting 
leads, circuits, .etc., ready ‘to operate and in BRAND NEW 
condition. .£29/10/-. Carr. 30/-. 


AR-88 SPARE VALVES. Complete set.of BRAND NEW. 
individually boxed original valves (14). £2/10/-. P. & P. 2/6. 
AR-88 VIBRATOR PACKS. For 6 v. operation. Com- 
plete with vibrator and OZ4 rectifier. BRAND NEW |, 
in-original cartons. 17/6. P. & P. 2/6. ; 


MAGNETIC COUNTERS (Ex-G:P.O.). 4 figures to 9,999 
Coils 500Q for 24 v. operation. Tested. (No reset.) 5/- each. 
P. & P. 1/6. SPECIAL OFFER. 10 for 30/-. P. & P. 5/-. 


RELAYS G-E:C. MINIATURE SEALED 
M-1095. 6702M 2B H/D Wire Ends............ saaaceas 
M-1099. 6700.2M H/D'Wire Ends 
M-1052. 5;000Q 2/CO. Plat. Wire Ends 
M-1493. 6700 4/CO. Plat 
ALL BRAND ‘NEW and ‘BOXED. 


UNISELECTORS 
25 positions, 8 bankidouble wipers, 50 volt operation. 
Ex-equipment:and tested. -45/-.- Post 2/6. 


a alineiaiencimemeaaietmmenenaetemananeenaenmemmamm ate 


Please add postage, 


ELECTRONIC FREQUENCY CONVERTER CV-253/ 
ALR. Ex U.S.A. equipment of recent design (1956). Covers 
38 to,.!,000 Mc/s. in four switched bands as follows: 38:to 130, 
130 to 300, 300 to 550 and'550:to 1,000 Mc/s. Can be directly 
used with the APR-4 search receiver or, if a power supply 
is provided, into any 30 Mc/s. receiver or IF strip. Directly 
equivalent to all soe tuning heads as used in the APR-4. 


BRAND NEW. 


PCR COMMUNICATION RECEIVERS 
All sets are in PERFECT WORKING ORDER and give 
very fine results on short waves. PCR-2 £5/19/6, PCR-3 
£8/8/-. CARRIAGE (any type), 10/6. S.A.E. for details. 
POWER SUPPLIES. The above receivers require 250 
volts HT and 12 volts LT. We will supply any of the above 
receivers fitted with a BRAND NEW INTERNAL 
POWER SUPPLY for £2 extra. Fully guaranteed ready 
for use.on A.C. mains. 


STANDARD SIGNAL GENERATOR 
MARCONI TF-144G/4 

Complete and in apparently very good condition but sold as 
received from the Air ‘Ministry, i.e., untested and less ‘leads. 
Technical manual and circuit supplied. We assure potential 


£16/10/- 
Carr. 30/- 


customers that ‘‘ untested’’ does NOT mean “‘\beyond 
economical repair ’’ but are willing to supply GUARANTEED 
WORKING instruments complete with leads, etc., for £25. 


HEATHKIT & JASON AGENTS 


CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S' LANE 
LONDON W.C.2. TEMPLE Bar .0545 


Near Leicester Sq. Station. \ (Opposite Thorn House) 
Shop hours: 9-6 p:m. (9-1 p.m. Thursdays). Open all day Saturday 


9WW—146 FOR FURTHER DETAILS. 
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MICRO-WAVE EQUIPMENT 
TS-148/UP (AN/UPM-33) AMERICAN 
SPECTRUM ANALYSER. Checks 
frequency of TR and TB cells, signal gen- 
erators, local oscillators and magnetrons. 
‘Measures pulse width, .RF spectrum width 
and “*.Q ’’.of resonant cavities. Frequency 
range 8,500 to 9,600 Mc/s. Internal power 
supply for 115 volts 50 c/s. In first-class 
condition. £100. 


ADVANCE SIGNAL GENERATOR 
Type Ll. A first grade laboratory 
type instrument covering 300 to 1,000) 
Mc/s. Directly calibrated dial. Direct} 
reading attenuator. A.C. mains opera- 
tion. Pulse and sine wave modulation 
(variable pulse width). Original price’ 
£375. As new. £120. 


HEWLETT PACKARD 205 AG. An, 
American. audio signal generator of the 
finest quality. Ranges 20 ito 200, 200 to 
2,000, and 2,000:to 20,000 .c:p:s. Output 
is 5 watts. Fully variable attenuator 0/to 
110 dB in 1 dB steps. Output imped- 
ances 50, 200, 500 and 5,000 ohms CT 
ungrounded. _Inputiand output monitor 
meters. Operation from [#0 volts A.C. 
mains. Electrically perfect but wooden 
‘cases may be slightly damaged. £30. 
Carr. 30/-. ; 


RADIATION METERS ws 
Portable dose rate meter containing 
modern type rectangular 50 .micro-amp 
meter CVX 494, electrometer valves, etc, 
BRAND NEW. In canvas carrying -case, 
€3/19/6. Post 4]- 


MARCONI TF987/1 NOISE GENE- 


RATORS. DETERMINE NOISE FACTOR 
of A.M. .& .F.M. receivers. A.C. mains 
,operation. ‘Stabilised H.T. AS NEW. - 


Tested, £15, carr. 7/6. SLIGHTLY USED 
(but tested), £8/19/6, carr. 7/6. 


TS-175 HETERODYNE FREQUENCY 
METER 


A high ‘frequency version of the wellsknown 
BC-221. Accuracy.0.05%. Frequency range 
80 to 1,000 Mc/s. As new condition with 
original calibration book. Tested and 
guaranteed. -£75. 


LM-14 HETERODY NE 

FREQUENCY METER é 
Naval version of the BC-221. 125 Ke/s. to 
20 Mc/s. Undoubtedly superior to the 
BC-221 in construction.and performance. 
Requires 12 or 34 v.'LT and between 200 


and 475 v. HT (self stabilised). A parti- 


cularly -useful feature is variable RF 
coupling and modulation ‘is also available. 
With correct individual calibration:books. 
Unused and :guaranteed. £25. P..& P. 7/6. 
Separate power unit for A.C. (if re- 
quired). £4/10/-. P.&P. 5/-.- i 


SIGNAL GENERATOR CT-53 
A precision instrument covering 8.9 to 
15.5 Mc/s. and 20 to 300.Mc/s. in six ranges. 
Variable attenuator from luv to 100 
millivolts. A.C. mains.operation. Good 
condition, tested and complete with cali- 
bration.chart. £16/10/-. Carr. 10/-. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-muffs 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 22/6. Post 1/6. 


HEAVY DUTY L.T. TRANSFOR- 
MERS. (Gresham). ‘Latest type potted, 
oil filled. Pri. 230 v. 50 c/s. Sec. 0-70-75- 
80.v.4.amps. ‘Size 54 x 44 x 64in. high. 
Wt. 19: Ib. BRAND NEW. 32/6. Carr. 5/-. 


HEAVY DUTY TRANSFORMER. Input 


220 volts to 250 volts at 50 cycles, tapped 
every 5 volts. Secondary, 50 volts. at 15 amps. 
Very conservatively rated. Size 74x 54x 7in, 
Wt. 28 lb. Brand new. £5/19/6. Carr. 7/6; 
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RADIO CLEARANCE LTD. 


TRADE ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, W.I Telephone: MUSEUM 9188 
INVITED The oldest Component Specialists inthe Trade EST. 35 YRS. 


ANOTHER SCOOP — LIMITED QUANTITY ONLY 


DON'T MISS A CHANCE CAT: ”» 
LIKE THIS! ig be Minigram 
Transistorised Record Player 


FEATURES: 
%& Ready-built amplifier with 4 first 
3% Approximate dimension 
9 x 84 x 4in. 


grade Mullard transistors 
%* Plays 45 r.p.m. Pop records 

%* A real ‘‘ Family Favourite ”’ 
%* Ideal for Teenagers 


* Built-in automatic stop 
%* Lightweight and portable 
> For ue ANYWHERE 
% Hours of amusement for the 


%* Instruction leaflet supplied 
% Crystal pickup with expendable 
younger members of the family 
3% Assemble one of these amazing 


stylus GP59 Type 
%*% Operates from a 9 v. battery (3/9 

Players in less than 30 mins., 
supplied in 3 complete units with 


extra) 
%*& Available in two colours, cream/ 

only 10 connections to make 
ONLY 7/ a / 6 The complete 
PACKAGE 
(Plus 5/- P.P.) 


red or cream/blue 
OR ANY UNIT SOLD SEPARATELY 


A.—Motor and pickup deck, 39/6. (2/6 P. & P.) 
BARGAINS STILL AVAILABLE IN LOUDSPEAKERS 


B.—Ready-built 4-Transistor Amplifier, com- 
plete with Volume Control and Loudspeaker. 
35/-. (2/- P.P.). 

Enormous purchases of Brand New and guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST PRICES EVER. 

Don’t miss this golden opportunity to obtain a first-grade permanent magnet LOUDSPEAKER off the production line at LESS THAN MANUFACTURERS’ COST. 

Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE PRICES ANYWHERE, 


C.—Portable two-tone case with handle, 5/-. 
SCHEDULE OF LOUDSPEAKERS AVAILABLE 


(2/- P.P.) 


Diameter Gauss Impedance Price | Diameter Gauss Impedance Price , Diameter Gauss Impedance Price 
ininches . in Lines in Ohms in inches in Lines in Ohms in inches in Lines in Ohms 
2 7,000 80 8/- 4 6,000 85 10/6 5 7,500 3 9/- 
2k 7,000 35 8/6 4 7,000 35 11/- 5 8,500 5 9/6 
24 7,000 50 8/6 4 9,500 35 11/6 5 9,500 3 10/6 
23 7,000 80 8/- 5 6,000 3 8/- 5 9,500 5 10/6 
34 7,000 35 8/6 5 6,000 5 8/- 6% 7,000 3 11/- 
38 9,500 50 10/6 5 7,000 3 8/6 64 7,000 5 11/- 
4. 7,000 25 11/6 5 7,000 5 8/6 | 6k 8,500 3 11/6 
Elliptical Gauss Impedance Price | Elliptical Gauss Impedance Price | Elliptical Gauss Impedance Price 
Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms Size in Ins, in Lines in Ohms 
: x “ . i pi 5x3 9,000 25 11/- 8x 23 6,000 3 8/6 
x = 
; 8x2 H = 
5x3 9,000 3 8/6 6x4 8,500 8 9/6 aes ante . 9! 
5x3 9,000 4 8/6 8x 23 8,500 5 9/6 
6x4 9,500 3 10/- 5 
5x3 6,000 25 9/6 f 8x 23 9,500 3 10)- 
5x3 7,000 25 10/- 7x38 9,500 3 10/6 8x 22 9,590 4 10/- 


ALLOW 2/- each speaker for P.P./handling charges, and please specify the exact requirements—the nearest available will be sent. 


OVER 50,000 SOLD AND STILL THE DEMAND CONTINUES FOR OUR “HEAVENLY TWINS” 
Ask for a demonstration in the shop CHOICE OF A DOZEN STATIONS 


1 CA PRI" “fs IN DAYLIGHT! 
i ‘‘ CONTESSA’’ 


Queen of them all! 


The best and easiest 
transistor build- 


Sensitive ! yourself sets avail- 


_ NOW ONLY 2vle—send S.A.E. for 


79'6 free Parts List. 
6 first-grade Mullard 


Super- — 
Selective ! 


ONLY 
Superb : , 
Speaker ! (2/- P. & P.) Transistors, Diodes, £9 F 19 6 
and all components 
brand new and guar- (3/6 P. & P.) 


_ ONLY OBTAINABLE HERE anteed. 
Pocket superhet MW and Droitwich. 
Size: 44in. x 23in. x Idin. 
Constructional data 1/9 Post free. 


Portable and car radio 
2 waveband Superhet. 
Constructional Book, 2/10 post free. 


Inclusive price for all associated components, case, and instruction book complete CONTESSA £9/19/6 (plus 3/6 P.P.). 
{ in every detail. Any parts SOLD SEPARATELY on the BUILD-AS-YOU-BUY Scheme. CAPRI 79/6 (plus 2/- P.P.). Battery 2/6 extra. 


SELECTED BARGAINS 
Beautifull d AM/FM 2-Gang Condensers 4/6; AM/FM IF'T’s 465 ke/s and 10.7 Mc/s. 4/6 pair; Magnavox Crystal Tape Recorder Mikes 12/6; 3: watt Stereo Amplifiers 
’ complete searigete ik on, 79/6: Sentercell rectifiers R3/2D; D3-2-1Y, 2/6 each. DIODES—OA70, OA79, 0A90, CG46H, GD10, 2/- each. TRANSISTORS: 0C45 4/6; 
PXA 101 3/9; AF115 4/6. SUBMIN GERMANIUM DIODES 1/3. MI. DIODES 6d. each. Silicon Diodes 200 PIV-200 mA. 1/- each; 400 PIV 330 mA. 2/6 each. Transistor 
Submin 7 mm. coil set (4) 4/6 per set. 


Please send STAMPED AND ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly’ make 
provision for sufficient postage and packing charges to avoid delay. TERMS: Cash with order or C.O.D. on orders over 10/-. 


* 
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PERFORMANCE EQUAL TO VALVE | 

UNITS OF FOUR TIMES: THE PRICE 
10 WATT TRANSISTOR Hi-Fi EQUIPMENT | Sect \Souc His 5 ) 
@ PRINTED CIRCUIT CONSTRUCTION @ =< : 


% POWER AMPLIFIERS—Two versions. 
6-Transistor and Rectifier on 4x 24-inch panels 
+-ldbB 40 c/s. to 20kc/s. !00m¥V input for 10 aa ii 
watts with 0.25% distortion at 400 c/s. 60dB hoes ey hare = iG 

feedback. 3 and 15 ohm versions.- Low —_— es 
current, only 300mA and !50mA respectively. 


@ LOW DISTORTION 


@3 ohm 10 watt @ I5 ohm 10 watt e@ HIGH GAIN 
acti wen : @ MAINS OR BATTERY 
PP. 2/6 £5.1 0.0 PP. 2/6 £5.1 9.6 : @ LOW NOISE 


@ MONO OR STEREO 
@ Mains units for either of above 69/6 @ PRE-AMPLIFIER £5 10 0 PP 


| TRADE SUPPLIED | —will run two amplifiers. Either type P.P..2/6. Built 2/6 
COMPLETE CIRCUIT DIAGRAMS FREE ON REQUEST @ Dark brown and gold panel plate 8/6 @ 


x PRE-AMPLIFIER AND CONTROL UNIT. For use with either of above amplifiers or 
valve types—Hum-free—23mA drain—Battery operated or from above mains units—8 inputs be- INTEGRATED STEREO 


a 


bass and volume with cut and boost—4-position low pass filter—40/s roll-off, etc. Panel size 9 x 24”. 
3% STEREO PRE-AMPLIFIER AND CONTROL UNIT 

Developed from mono preamp, with the addition of mono/stereo selector and 
balance control. Overall size 9 x 3} x Idin. Provides 8 inputs per channel, ganged 
controls, fully equalised inputs. Designed to feed two of above power amplifiers— 
either type. Battery operated or from mains unit. 


PRICE BUILT £10.19.6 P.P. 3/6. @ Dark brown and gold panel plate 12/6. 
@ GUARANTEED HIGH PERFORMANCE UNITS — CALL FOR DEMONSTRATION 


tween |.5mV and 300mV—for all pick-ups, microphones, tuners, tape replay, separate treble, PREAMPLIFIER 


Mi cecenicn TCE 
TREBLE 


Se ©: O_O. 


! woo Si 
SELECTOR 


=© ‘©: ©O= se 


BALANCE 


MINIGRAM TRANSISTOR 7-TRANSISTOR RECORD/ @ VHF FM TRANSISTOR TUNER @ 
PLAYER/RADIOGRAM : 2 
PORTABLE RECORD PLAYER AMPLIFIER * 5-Transistor. 
@ Made by well known @ 4 watt peak output. * 4 Diodes. 
British manufacturer. Fea- @ Full Treble and Bass boost and cut. * Cotes Make 87 
tures ready built 4-transis- ‘ to c/s. 
tor printed circuit | watt dl sacar eee wae lee * AFC and AVC. 
amplifier, elliptical speaker @ Inputs for Pick-ups, Radio Tuners, Printeds cireuieides 


and volume control. Low Microphones, mixers. sign of high sensiti- 
current. Starr, constant vity and quality. 
TM yt Sn a 

t Fi 
Strong moulded two colour Sine GE fie ‘fin, 
Euan nae ee 
9 volt battery. Requires aeectenis 9 che 3/10 j 
less than half an hour’s work to connect up mA. All parts sold TOTAL £7 19 6 P.PS 
using ready built units and easy instructions. separately. Complete COST 2/6. 
TOTAL 79/ with dark brownand (Cabinet assembly 20/- extra) 
COST si. (Battery 3/9). gold panel plate. : 


Or Amplifier with volume control and 5x3-inch | @TWO VERSIONS AVAIL- Detailed Circuit Book on Request. 


Speaker, 4-Transistor, 35/-. P.P. 2/-. ABLE. 

9 volt Starr Player with Pick-up 39/6. P.P. 2/6. 12/18 volt for 15 ohm speakers (mains 

And Two-Tone Case 5/-. P.P. 2/-. unit now 60/- extra). PORTABLE TRANSISTORISED 
9/12 volt for 3 ohm speakers (mains ESE EQUIPMENT 


unit 49/6 extra). 
RECORD/REPLAY/ERASE TAPE HEADS @ Size only 6 x 24x 2in: 


Marri Type RURPI2. 1 srack cecordlrelay | easer urs bie portable or 
head and Mullard type TS erase head with Peri bL ams, Ele 


* ALL TRANSISTOR 
SIGNAL GENERA- 
TOR. [50 kc/s. to 350 


mounting post. Or car. mc/s. AF, Be gd Sas 
Bargain offer I5/- Pair. P.P. 1/-. Lie pier £5.19.6 ce pedis wisle:jeads bates 


% TRANSISTORISED 


] 73 a3 
NEW! CONVAIR ”’ PUSH-BUTTON PORTABLE/CAR RADIO RESISTANCE CAPA: 


@ New printed circuit 6-Transistor design. CITANCE BRIDGE. 
Over 700mW push-pull output. | pF to 100 mfd. | ohm 


@ Push-button selection of MW and LW with y to 100 meg., leakage test 
full tuning on both wavebands. *% AUDIO GENERA- visual — null indicator 


A new design with amazing performa TOR. 10 to 100,000 c/s" ¢8/5)- with’ batt. 

? realistic ak is IE warn Sine/square. AAG/IS/= i 

@ New attractively designed portable cabinet with batt. *TRANSISTORISED 
with horizontal tuning and all stations POST and PACKING POWER SUPPLY 
marked. 2/6 ANY TYPE UNIT. | to 15 v. D.C. 


DETAILED LEAF- up to 0.1 amp. 230/250 v. 


| Total cost of ALL Part: 
( (Bieewtree ene a LETS ON REQUEST @ A.C. mains. £6/10/-. 


| (Batteries EER 

| 6/- extra) £7. ! 9.6 3/6. R Ist UCTA 

: see tiered aah! TRANSISTOR IND NCE BRIDGE © 

ALL PARTS SOLD SEPARATELY (Available June/July) Model 66 }uH to 100H. Fitted edgewise- 
@ FOLLOWING A LINE OF QUALITY AND VALUE IN’ PORTABLES e@ meter, etc. Q and Tan measurements, £18.0.0. 


NEW 4th EDITION CATALOGUE HENR 5 : 
86 pages (size 10 x 7iin.), Packed with Y Ss RADIO LTD. 


hundreds of new items. Price reduc- 


Smieare Conpenssce HI saci | “obs ae Dette ROP: RADDING] CH: te 

EES OPEN ALL DAY SATURDAY. 100 yards from Edgware Road Tube Station. 
Vitae. oe SoU a rake PADdington 1008/9. OPEN MON. TO SAT. 9-6. THURS. | o'clock. 

sistord and: Rectifiers are-carapecieliey: @ CALL IN AND SEE US — ANY TIME @ ELECTRONIC COMPONENT SPECIALISTS e 
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PORTABLE GEIGER COUNTERS 


WIRELESS WORLD 


FOR MEASUREMENT OF RADIO-ACTIVITY 


offered at a fraction of cost @ Sup- 
plied with GSH Tube, for testing 


Gamma radiation. 


Supplied com- 


plete with instructions, haversack, 
cables and probe. 


£7.10.0 p.p. 10/-. 


CATHODEON 


Vet 


rN ch 5 
R= - 


BRAND NEW 


M2H Tube for 
Beta Radiation 
measurement 
for liquids 22/6 
: Small circular type 
Large capacity. 
750 mfd. 3 volt: 
250 mfd. 15 volt 


extra. 


Plug in EHT unit runs 
from 14 volt Penlite 
cells, 70/-. 


MINIATURE 
CRYSTAL OVEN 


6 or 12 volt A.C./ 


D.C. 80°C. for 
HC6U or 2M cry- 


10 Mc/s. 2 Pin 15/ 

27.255 Mc/s. Radio Control 15/- stals. 
HC6U 18 Mc/s. to 46 Mc/s. 7/6 Brand 
80 frequencies 0.005% Accuracy. 
Over 600 frequencies in stock. 
_ See new crystal lists. 


RENEE REFERENCE 


ODES Tubes 25/-. 


% 1N430 8 to 8.8 volt, 0.2% sta- 

bility from —55°C to + 100°C 
45/- each. 

¥& 1N429 5.9 to 6.5 volt, 1%sta- 
bility from —55°C to +100°C 
15/- each. 


@ 39D 


MAINS AND BATTERY RECORD DECKS 
ALL COMPLETE with ARM and CARTRIDGE. 
ye BSR UAI4 4-speed oo... ces eeeee 
%& BSR VAIS 4-speed 
tc Garrard Autoslim 4-speed_...... 


%& Unplugable Head Version ......... 
or Stereo Version 


%& SRPIO 4-speea or BSRGU7 ...... 
ke Garrara AT6 with Stereo Cartridge, 
£10 


on Sancan 


P. & P. 3/6 any type above. 

Ke 9 volt Star, 45 r.p.m. 
*& 45 and 33 r.p.m. Star, 9V ......... 
%*& 45 r.p.m. Garrard 6V .............. 
Xe 4-speed B.S-R., OV |... oo... cc ees ee 
P. & P. 2/6 any of above. 


i — i —e - -) 


. FM VHF TUNING HEART 
Printed circuit construction, fully tunable 
85 to 105 mc/s. Completely screened. Re- 
quires UCC85 (8/6), R.F. stage and osc./mixer 
stage. , 

Brand new in maker’s cartons 15/s. P.P. 1/- 


TRANSISTOR 4-CHANNEL MIXER ° 
Self contained in sprayed metal cabinet. Pro- 
vides four inputs with control on each channel. 

Price- 59/6. 


TRANSISTOR TUNER 


- Prebuilt medium wave superhet tuner. 3- 


transistors and detector. 9 volt operated. 


Price 82/6. 


MULLARD POT CORES 

~ AZ/6 LAS ...3. 17/6 LA4S ... 

Baie Laie INO Voeis case 22/6 LA2503 
Spies LP GMUCIAD. coecue 17/6 LA2504 
toda ..- 17/6 LA2505 


QUALITY MICROPHONES 
(See new Catalogue for full range) 


DF! 50k Dynamic with Stand...... 
DM304 Stock 50 ohm/50k ......... 
BM3 Crystal with Stand «........... 
NC7O Crystal “Studio. «0... ca.decsveeve 
DMI6HL Dual impedance......... 
100C Crystal with Stand ............ 
Adjustable Table Stand (P.P. 3/6) ... 


AARSOAROAN 


SCOTCH BOY TAPE 
34in. L.P. Tape. Complete with spare spool 
5/6 P.P. I/-. 


new, 


22/6. P.P. I/-. 


@ GSI0CS Dekatron Display 


Beam ’Scope Tube 59/6. 


Base 2/-. 


@ 931A Photomultipliers, 60/-, 
with base. 


(CV2193) 


TRANSISTOR PORTABLE 
WALKIE-TALKIES 
9-transistor Portable Trans-receivers. Supplied 
complete with leather cases, batteries, aerials, 
etc. in presentation case. Range up to 5 miles in 
favourable conditions. Sizes 64 x 3 x I+ inches. 
Superhet crystal controlled on transmit and 


receive. 
Price £25 Per Pair. P.P. 3/6. 


Te rnnreienimeeneeeniineaedneinesdennineeemeenetemenenitemisemeemesmemenemmeneemieeenentettaiemamemaiatiamants 


MARTIN AUDIO KITS 


Unit |. 5-Stage Inputs ......... 
Unit 2. Pre-amplifier ............ 
Unit 3..3-Channel Mixer...... 
Unit 4. Tone Control Unit... 62/6 
Unit 5. 10-Watt Amplifier ...£5/12/6 
Unit 6. Mains Unit ............ 


Inter-Connecting Units designed to 
construct all Transistor Audio Equip- 


ment. Leaflets on request. 


$c Sinclair Micro-6 .....0.0.8s.ccecnescnsssceeoes 

x Sinclair Micro Injector ..........:scseee 
Tape Jack Tuner 2.22.5... .:.cossceseccedscsseese 
10-Watt Horn Tweeter .......ccsssseeseeses 
20-Watt Super Tweeter ...sccsccecsecceeeree 
Two-channel Mixer -,.....0:...ccecceeeeerenees 

ll to: 200° Mecjs:: F/str. Mater nis... ccmcneascems 

% $-Watt 4-transistor 9 v. 3 ohm ......... 
5-hole Chassis Punch ‘Kit ....0..ss0csaccseanie 
Headphones 2K ohm 12/6; 4K ohm ...... 
Stereo Headphones ........sssesceseerescernce 
Stereo Stethoscope Headset ............++ .25/- 
Resistor Substitution Box .........0ceceeee. 
Crystal Mono Stethoscope Headset ...... i 
Magnetic Mono Stethoscope Headset ... 
Transistor Signal Injector .........s....200e 
Fully Disappearing Car Aerial .,.......+. 
Test Lead Kit with Pouch ............se000s 
Capacitor Substitution Box .........s.eeeeee 

De Luxe Stereo Headsets with junction box £6 
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SILICON POWER RECTIFIERS 


Made by G.E.C. (U.S.A.). Rated 
1OOPIV 160 amps. Surge 1,800 amps. 
Bridge connected. Fitted four 
high temperature silicon rectifiers 


on finned heat sink as illustrated. 


£10 P.P. 5/6. ~ 


PLESSEY CASTANET CAPACITORS 


Single hole mounting. Size $ x Zin. diameter. 


7/6 140 mfd. 30 yolt 
10/- 50 mfd 70 volt 


S.T.C. TANTELUM CAPACITORS 


67 different types in stock—polarised and non-polarised. 
high temperature. Prices from 3/6. 


Standard and 


MULTI-RANGE TESTMETERS 
1K ohm/volt 
ous 
2 

10 


*Leather case available. 
See Catalogue for full details. 


MODEL SB305 EDGEWISE 
METER. 50-0-50uA. 25/-. P.P. 9d. 


GARRARD 2-TRACK BATTERY TAPE 
DECK 


9 volt operated, 2track, 2 speed. Brand 
new, fitted heads, etc. Supplied complete 
with cassette. Brand New. 

£I1/15/-. P.P. 3/6. 


METER BARGAINS 


50 Microamp 2tin. square MC......... 

OF GQUA2tin. £. (DiGi 

| mA 2¢in. flush round.................. 

D/SOG AL ae Dini. Sortwcesaasssaatesceecetes 
0/500uA. 2in. flush mounting, D.C. 20/- 
24-0-23 mA., 2tin. flush. D.C....... 12/6 
O/15 volt: M.b 2din., FR. A.C... 8/6 

MINIATURE PANEL METERS 

*0/50uA (D.C.) 39/6. *0/5mA (D.C.) 27/6 
*0/500uA (D.C.) 32/6. *0/300V (D.C.) 27/6 
*O/1 mA (D.C.) 27/6. ‘*S’’? Meter 35/- 
All Brand New Boxed. 


*Available Clear Plastic Front or Black 
Moulded. State which. 


AMERICAN 
SILICON RECTIFIERS 


eae eeeceeciiesees 


45L 50 PIV 
7OU) 50° PIV 250) ampor <2 cp scis-sisinene 
BY!00 6/6; BYZI3 10/-; GJ3M 4/-. 


BRAND NEW 
FROM STOCK 150 TYPES OF 
TRANSISTORS AND RECTIFIERS. 


SEE LATEST CATALOGUE 
2/6 Post Free. 


e 
Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2. 
PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs. | o'clock. 


WIRELESS WORLD 


June, 1964). 


CLEAR 
PLASTIC 
PANEL 
METERS 
First grade qual- 
ity, Moving Coil 
panel meters, 
available ex= 
stock, S.A.E. fox 
illustrated leaflet. Discounts for quan- 

tity. Available as follows. 
Type MR.88F. 1 21/32in. square fronts. 


5A D.C. .. 22/6 


BV D.C. .. 22/6 
3 10V D.C. .. 23/6 
50-0-50uA .. 29/6 | 50V D.C. .. 22/6 


100V D.C... 22/6 
150V D.C... 22/6 
300V D.C... 22/6 
500V D.C... 22/6 
750V D.C... 22/6 
15V A.C. .. 
5OV A.C. .. , 22/6 
150V A.C... 22/6 


500V A.C... 22/6 


square fronts. 

10mA .... 82/6 
100mA .... 32/6 
1A D.C. .+ 82/6 
300V D.C... 82/6 


503 57/6 
100- 0- 10044 47/6 


Payal Hy cnens 32/6 | 300V A.C... 32/6 
Type MR.65P 3% x Shin. fronts 
5OuA .. 59/6 | ImA ...... 35/- 
100uA 49/6 | 10mA .... ~35/- 
500uA 39/6 | 100mA 35/- 


50-0-50uA.. BQ/6|1A D.C... 3B/= 
100-0-1004A 49/6 | 300V D.C... 35/- 


VU meter 59/6 | 300V A.C... 85/- 
POST EXTRA, f 


BAKELITE 
PANEL 
METERS 


First grade quality. 
3kin. square fronts, 


Wi 


254 65/- ; IA D.C. .. 29/6 
502A 42/6 | 5A D.C. .. 29/6 
1004 39/6 | 1A A.C... 29/6 
500A j- | *5A AC. .. 29/6 


oo'6 *30A A.C... 29/6 


50-0- -50UA 

100-0- “L00}.A 39/6 | 300V D.C... 29/6 
ImA .. 29/6 | *300V A.C. 29/6 
10mA : 35/- 
100mA .... 49/6 


*Moving ° iron, all others moving coil. 
POST EXTRA. 


_— 
pent Eee sales “Ss” METER 

1 21/32in. sq. front. Cal. in S units. 6V 
lamp 29/6. P.P. 1/-.- Ditto 2/;in. square 
39/6. P.P. 1/-. 


MORE METER BARGAINS 
100WA 2hin. Flush rd. .+.....-- . 42/6 
30-0-30 mA 2%in. Flush rd. ...... 9/6 
300V A.C. 23in. 
500V A.C, 2hin. Flush rd. 
ImA Meter’ Rectifiers 

Post Extra. 


6in. PANEL METERS 
Flush panel mounting, hermetically sealed, 
300A D.C. m/e. 65/-. Post 5/-. 


WESTON S54 MOVING COIL 
RELAYS 
Brand new boxed 42/6. P.P. 2/-. 


E.M.I. WM.5A CONSUL 
OSCILLOSCOPES 
Available as new, guaranteed perfect 

condition. £65 each. 


TELEPHONES TYPE H 
Sound powered, generator bell rmging, 
2 line connection. Fully tested. £4/19/6. 
pr. Carr. 5/-. 


MODEL ITI-2 MULTITESTER 
20,000. O.P.V. 

20,000 O.P.V. D.C.: 

10,000 O.P.V. A.C. 

Specifications: 

D.C. V.: 0-5-25- 

250-500-2500 V. 

A.C. V: 0-10-50- 

500-1000V. 

Current:  0-50uA- 

25 mA.-250 mA. 

Resistance: 0-60K- 

6MQ. 

Capacity: 0.01- 

0.3uFd (at A.C. 10 V.) 

Decibel: —20db- 4-22db. 

Output range: 0-10-50-500-1000V. 

Battery: 1.5 V. UL2. 

SIZE: 31in. x 4}in. x Lin. 

Supplied complete with batterics, leads, 

instr wtions, 82/6. Post 2/6, 


u 


We 


JA D.C... 22/67 


HE-40 DE LUXE 4-BAND COMMUNICATION RECEIVER 


Frequeney coverage 550 ke/s. to 30 me/s. 
continuous. Operation 220/240 v. A.C./D.C. 
The perfect receiver for short wave listening. 
Special features include: Slide rule tuning 
dial—electrical _ bandspread—0-100 - logging 
scale—improved selectivity—Built in “8” 
meter—A.V.C.—Noise limiter—B.F.0.— 
*Phone jack—Built in 5in. speaker—tone 
control—standby switch—supplied with 
three aerials, ferrite Joop for broadcast 
band, adjustable 58in. whip for short wave 
and wire aerial. Smartly styled durable 
metal cabinet. Supplied brand new and guaranteed with manual. £24/15/-, carriage 
paid. §.A.E. for full details. Part exchanges welcome, 


TS-76 20,000 O.P.V. PUSH 
LAFAYETTE HI-FI 
STEREO HEADPHONES BUTTON MULTI EPs 


* Air cushioned } Scale, simple opera- 


300V A.C... 22/6- 


headband > Soft 
rubber ear pads. 
Frequency response, 
25 to 15,000 cycles. 
* High sensitivity. 
Impedance 8 ohms 
per phone. Sup- 


tion. D.C. yolts up 
to 1,000: v.- “A.C. 
volts up to 1,000 V. 
Resistance up to 
10 megohm. Current 
up to 250 mA. 
Decibels —20 to 


~ only- 69/6 per pair. Carr. 5/-. 


plied complete with] +36 db. Size 
all cables, wires,J6in. x 4-,in. x 
overload junction | 24in. Complete with S 
box and 3- Kebniction plug. 89/6. P. & P. Jileads, batteries and = 
2/6. instructions. £5/19/6. P.« P.‘ 


TE-46 CAPACITY-RESISTANCE ANALYSER 


%* Factory wired and tested. 4% Capacitance bridge 
circuit. 4 Direct. reading scales for capacitance and 
resistance. ye Magic eye null indicator and meter. 
%* Checks opens. shorts, leakage and imtermittents. 
% Determines power factor of electrolytics. yr 2 
Turns ratio scales. y% Measures impedance. Capacity 
4 ranges 2PF—2,000 MED. Resistance 4 ranges 2 
obms-200 megohms. Turns/ratio/impedance 2 ranges 
10:1 and 200:1. Read insulation resistance direct 
on meter to 200 meg. Size 10}in. x Tin. x 52in. 
Operation 200/240 v. A.C. Supplied brand new with 
instructions, £15. Carr. 7/6. 


TE-20 RF SIGNAL GENERATOR 
Accurate wide range signal generator covering 120ke.-260mc/s on 6 bands. Directly 
calibrated. Variable R.F. attenuator. Operation 200/240 vy. A.C, Similar in appearance 
to TE-46 CR Bridge. Brand new with instructions, £12. Cair. 5/-. S.A.E. FOR 
DETAILS. 


NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Complete with a full set of 9 coils covering 50ke/s to 30me/s.. Each 
receiver thoroughly checked and tested before despatch. Dual purpose rack model 
for table or 19in. rack mounting. Extremely good tsed condition, £18/18/-. Carr. £1. 
200/250 volt A.C,. power supplies for H.R.O. also’ sold separately, 59/6. Carr. 5/-. 
8.A.E. for full details. 


ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE 
Time base 2. ¢/s-750 ke/s. Calibrators at 100 ke/s and 1 mc/s, Separate Yl and Y2 ampli- 
fiers up to 5.5 me/s. Operation 110/230 volt A.C. Supplied in perfect working order. 


£27/10/-. Carriage 20/-. 
MICROAMMETERS MODEL 500 30,000 O.P.V. 
0-500 microamp., 2tin. circular flush TEST METER 
panel mounting. - Dials engraved 0-15, 
Reads voltages 


0-600 volts, » Brand new boxed, 15/-. 


up to 1,000 D.C. 


Pe ook o/6. 
at 30,000 ohms 
MINIFLUX 1-TRACK TAPE | 2%, volt. and 
A.C. at 15,000 
HEADS. 0.p.v.; D.C. eur- 


Set of three, record, playback, erase. | 1ent to 12 amps. 
Resistance to 60 


Only 29/6 set. P.P. 9d. 
re | Megs; Decibels 
FIELD STRENGTH METERS | irom —20 to 


Frequency coverage | +96; Incorpor- 

1 to 250- me/s, | ates internal 

Fitted with 200 | buzzer fox audible : 

microamp. meter, | Warning. of direct shorts and_ blocking 

Supplied condenser for = Br. ouie measurements, 

with  tele- | Size 345 x x 23in, 

scopic aerial, PRICE £8/17/6. 

earpiece =) ere: j 
MINE DETECTOR No. 4A 


instructions, 
69/6 post | Will detect all types of metals. Fully 
paid. portable. Complete with instructions. 


39/6 each, 
extra. 
MAINS RECORD PLAYERS 
AND AUTO-CHANGERS 
ALL GUARANTEED WITH ARM AND 
CARTRIDGE 


Garrard SPR-10 player .... 
Garrard Autoslim changer.. £6 9 
Garrard Autoslim de luxe. £6 19 
Garrard AT6 changer, mono £10 9 
Garrard AT6 changer, stereo re 19 
Garrard 4 H/F mono ...... 419 
Garrard 4 H/F; stereo .... 

i? 7-15 


Carr. 10/-. Battery 8/6 


FIELD TELEPHONES 


Garrard Type A changer .. 

Garrard 301 Stroho, no arm £19 10 

B.S.R.GU7 single player .. ” 

B.S.R. UAl4 changer .... £519 

BS.R, UA 16 changer PRS 5 £6 12 
Postage extra. 


Soup 

rar 

on 
ARHRHOOOAAAMRIAAD 


Type “L’’ 2 line connection, generator 
bell ringing. Complete telephone inter- 
com. Supplied in excellent condition, 
fully tested and complete with batteries, 


Type “ F ’’ As above but moulded bake- | 
lite case (as illustrated). Supplied com- 
plete with wooden transit. ease for field 


use. £4/19/6 per pair. Car. 5/-. 
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ray BUG ” 


Super speed 
key. 7 speed 
adjust- 
ments. 
10WPM to 
- as high as 
Weight neue for reproductible _ 
Precision tooled, anti-rust 


SEMI-AUTOMATIC_ 


desired. 
settings. 
nickel plated brass and stainless steel — 
operating parts. Size 6Zin. x 3in. x 2}in, ~ 


£4/12/6.. Post Paid. 


SILICON RECTIFIERS 


400 vy. P.1.V. 4.7 amp. (SCR) 
400 v. P.I.V.3amp...... 7/6 
200 v. P.I.V. 6amp....... 5/ 

1,000 v. P.I.V. 650mA. .. 
800 v. bt 500mA. .... 5/6 

400 v. P.1.V. 500 mA. .... 3/G - 
200 v. P.LV. 200 mA....,  B/=_ 
95.v. P.ILV. 3 amp. ...... > 5/6w 
70 v. P.I.V.1 amp. -...... 
150 v. P.I.V. 165mA. .... J/- 


Discounts for quantities. Post — 
extra. , =i ys 
SS a 2 Sn ae or ee te ee 
PLUGS AND SOCKETS 
Painton 15 pin in line printed circuit cone 
nectors. 9/6 pr. Large quantities ayaile f 
able. Ditto 32 pin, 12/6 pr. 
UNITERS. 4 pin, 2/6 pr.; 8 pin 3/6 pr; 
12 pin 4/- pr.; 18 pin 4/6 pr. 
PAINTON MINIATURE JONES. 4 pin 
3/6 pr.; 6 pin 4/- pr.; 8 pin 4/6 pr.; 18pin 
7/6 pr.; 24 pin 10/6 pr.; 33 pin 12/6 pr. 


Post extra. 


Brand New. 


cum: 


AMERICAN BLOCK PAPER 
CONDENSERS 
Very high quality. 10 mfd. 600 y. 8/6; 


10 mfd. 1kV 10/6; 12 mid. 1.5 kV. 15/-; 
post extra. 5 es 


L.T. METAL RECTIFIERS 


FULL wave bridge connected, 4 
12/18V1A.. 8/9 | 24/36V1A>. ¥/g 
12/18V 2A4.. 6/3 | 24/386V 2A... 13/6 
12/18V 4A.; 8/6 | 24/36V 15A 45/-— 
12/18V 6A.. 19/3 | 36/48V GA.. 32/6 
12/18V 10A 29/6 | Post extra. : 


saan RR RRORREEERERIREEEeeeeEE 
L.T. TRANSFORMERS 


For chargers, models, ete. All piimaries — 
tapped 200/250V. 
(1) 3.5, 9 or 17V.. 1 amp. ...:, 
€2)_ Ditto. DACT Ss susie 
(3) Ditto 4A . 
(4) Ditto 6A . 
(5) 3,4, 5,6, 8, 10, 12, 15, i8, 20,34 

or 30V. ‘QBN, scia's 2.014 tie ol See 


(6) Ditto 4A ......... 

(7) Ditto 5A ..... Sr ahaerere, dave. wibeak 
(8) 50V. 3 amp. Riegel ey 

(9). 5OV.. Eamipsy insane 


Post extra. * 


AUTO TRANSFORMERS ~ 
Step up or step down. Tapped 0/115/206/ 
230/250V. 20W. 9/-; 60W. 12/6; 75W. 
15/6; 150W. 18/6; 200W-. 27/6; 300W. 


~ 42/6; 500W. 67/6; 1,000W. 90/-; 1.500W. 


£6/19/6; 3,000W.* £7/10/-; 7,000 W.* 
(*Only tapped 0/110/230V.) Post extra, $ 


12 VOLT A.C. TIME SWITCH | 
Vernier 0-14 hrs. 250 ¥..5A. switch. 17/6, 


post 2/-, Suitable 230/12V. transformer — 
MODEL PT-34 1 
1,000 


* O.P.V. MULTI-TESTER- 
——— Dependable 


a. G 
@SPECIFICA- | 
TIONS 

D.C. V.: 0-10- 
50-250-500- 


50-250-590-1,000 V. 
Current: 0-1-100-500 mA. 
Resistance: 0-100 KqQ. : ES ' 
Battery: 1.5 V. U12. “sy 
Size: 3hin. x 24¢in. ~ gin. 
Supplied complete with batteries, leads, 
instructions, 39/6, post 1/6. 
SS 
SINCLAIR RADIO KITS 
MICRO 6. World’s Smallest Radio 59/6 
SLIMLINE Pocket Radio ©...... / 
MICRO AMPLIFIER :......... 28/6 
SIGNAL INJECTOR 
All above post paid. 


G. W. SMITH & CO. (RADIO) LTD. 


3 & 34 LISLE STREET, LONDON, W.C.2. 
SEE OPPOSITE PAGE 


Not 


| £18/15/-; 20 amp £32/10/-. 


June, 1964 


x 


CONSTANT VOLTAGE 
TRANSFORMERS 
95/130V. input 115V. output 500 watts, 
Can be used in series for) 230V. £4 each. 


Carr. 10/-. : 
VARIABLE VOLTAGE 
TRANSFORMERS 

Pri. 230¥.. Sec. 0-260V. lamp £4/10/-; 
2 amp £5/17/6; 5 amp £9; 8 amp 
£14/10/-; 10 amp £16/10/-; 12 amp 
All fully 
shrouded. 


DUMONT KI05IP! DOUBLE 


BEAM C.R.T. 
6:3V,. New; boxed, 59/6; 


Twin gun, 
P.P.. 3/6. 
MAINS. ISOLATION 
TRANSFORMERS 
230V. to 230V. 50W. 16/6. P.P. 3/-.; 


100W. 29/6. P.P. 3/6; 1,000W. £5. 
Carr. 10/-. 


TM-59’er 


“S" METER 


Signal strength 
meter using 
VTVM principles, 
Calibrated in S 
units. Sensitivity 
} and zero adjust- 
} ments. For any 
# superhet receiver 
- with AVC. Re- 

quires 150/200V. 
and 6 or 12V. Complete with valve and 
full instructions: 82/6..P:P. 2/6. 


ee 

VARIAC TRANSFORMER 
24 amp. Pri. 230V. Sec. 185/250V. 
£12/10/-. Carr. 10/-. 


MAINS MOTORS 220/240V. 
90 watts, 5,000 r.p.m. 42 x 3in. Hin. 
spindle, 22/6. P.P. 2/-. 


a 
MINIATURE LEAD ACID 
ACCUMULATORS 
Brand new 2V. 1.5A. 4 x 1 x- Itin. 
5/6. P.P. 1/3. 12V. 075A. 4 x 3 x 1hin. 

15/6: P.P. 1/6. 


rR 
TWIN MOTOR BARGAIN 
200/250V 
A.C. Twin 
concentric 
spindles. 
ERither 
motor  re- 
versible. 
1,400 r.p.m. 
Brand new 
12/6. P.P. 
DESK TELEPHONES 
Std. type with handset and bell. No dial. 
Unused 25/-. P.P. 3/6. 


| epee 5 ate ae Se ee een 
GEARED SLIDER RHEOSTAT 


- 1.2. ohms 12 amps. 15/6. P.P. 3/6. 


_ addition- 


‘of four signals such as 


COLLARO/MAGNAVOX 
- STUDIO -TAPE 
TRANSCRIPTOR 


Brand new, 3 speeds, 13, 3%, 74. ip.s. 


3 motors, digital counter.. Complete with 
2 spools, instructions, 10 gns. Carr. paid. 
4-CHANNEL TRANSISTOR- 
ISED MICROPHONE MIXER 


Add musi- 
eal high- 
lights and 


al sound 
effects to 
your recordings. 
MM:4 = permits 


The 
mixing 
microphone, 
records, tuner, etc. into single output. 
Inputs and output take standard plugs: 
Fully transistorised’ and self-contained in 
handsome case. PRICE 59/6 Post Paid. 


R.C.A. HEADSETS 
Low imp. Fitted with std. jack plug, 
(eu A ee bak 
LARGEST STOCKS OF COM- 
PONENTS, RECEIVERS AND 
TEST EQUIPMENT IN THE 
COUNTRY 
Send 1/- P.O. for full catalogue 
and lists. 


OPEN 9 a.m. to 6 p.m. every day 
MONDAY TO SATURDAY 
Trade supplied 


WIRELESS WORLD 


HE-30 SUPER AMATEUR COMMUNICATION RECEIVER 


= 4 bands covering 550 ke/s,; to 30 me/s. 
eae continuous... Operation 200/240 volts A.C. 

: i =e Special features include:; Hasy-to-read 
illuminated ~ slide rule dial—built-in Q 
multiplier — Aerial. trimmer — calibrated 
electrical. bandspread on amateur bands, 
— 0-100 logging scale — noise limiter — 
AVC/MVC selector—stable oscillator and 
B.F O. for clear CW and SSb. reception— 
built-in edgewise “S’’ meter. Output for 
*phones or STD. speaker. Supplied brand 
new and guaranteed with manual. £42 
Part Exchanges: welcome. 


carriage paid. §8.A.E. for full details. 


HE-80 14-VALVE AMATEUR COMMUNICATION’ RECEIVER 


550ke/s. to 30me/s + 2 METRE BAND 144 
to 146 mc/s. Two receivers in one, Con- 
tinuous coverage from 550kc/s to 30mc/s 
and 144 to 146mc/s. Dual conversion on 
2 metres, with extra RF and Mix. stage. 
Special features include “‘ S'"” meter; Crystal 
calibrator “Q” multiplier B.F.O.,. Band- 
spread on all amateur bands, largé illum- 
inated‘ dial with logging scale. Improved» 
A.N,L.. Regulated’ power pack.. Output for 
phones or speaker (8 or 500 ohms), Operation 
200/250 volt A.C. Valveline-up 4°x 6AQ8,; 
3x 6BA6, 2x 6BE6,1 x 6BL8, 6AL5,. 6AQ5, 
6CA4, and OA2, Attractive grey.steel cabinet, 17 x 74 x 10m. Supplied brand new 
and guaranteed complete with instruction manual, 59 GNS. Carriage paid. S.A.B. for 
full details.. Part exchanges welcome. 


NEW MINISTRY RELEASE 


MODERN ARMY R.216 AM/FM V.H.F. RECEIVER 
BRAND NEW 5 BAND—16 VALVE RECEIVER COVERING 19-157 me/s. CON- 
TINUOUS: An extremely well made receiver using miniature valves and components, 
pan-climatic and hermetically sealed.. Special features include:—8 FT film dial on each 
band, 2 R.F. and 4. 1:F: stages (4.86 me/s), B.F.O., N.L., crystal calibrator at: 1 me/s. 
and 5 me/s., bandwidth 50 ke/s or 120 ke/s, L.F. output, 600 ohms output or 150 ohms 
phone output. Size 12} x 9 x 8}in. Supplied complete with separate power unit and 
connecting cable for operation on 0/110/200/250 volt A.C. Price £29/10/- complete. 
Carriage 30/-. 8.A.E. for details. Circuit diagram supplied. 


MODEL TE-18 GRID DIP METER 


COMPLETE WITH ALL COILS FOR ALL 
FREQUENCY RANGES FROM 360 Ke/s 
Bi, to. 220 Me/s. 

@ Compact—True one 
handed operation. @ 
Covers 360 ke/s. to 
220 mc/s. @ Functions 
as a Grid Dip Oscil- 
lator: Absorption wave 
meter and Oscillating 
Detector. @ Complete- 
ly wired—not a kit. 
The TE-18 can deter- 
mine the resonant 
frequencies of tuned 
circuits, detect stray 
resonances in trans- 
mitters, check: neutra- 
lization,etc. Frequency 
range 860 kc/s.to 220 me/s. in 8 accurately 
calibrated ranges. Grid current meter has 
a 500 wA movement. Uses a 6AF4A 
valve, powered by a built-in transformer- 
operated power supply with selenium 
rectifier. For 220/240-v. A.C. 50-60 ¢/s. 

Size 7tin..H.. x 22in. W. x 2in. D. 


£12/10/-.. Carr. 3/6. 


MODEL PV-58 VACUUM 
*' TUBE VOLTMETERS 


Latest design with 
special circuit for 
stable and accurate 
measurements. Resis- 
‘tors used are all 
within 1% tolerance. 
Special designed 4in. 
200HA meter. 11 meg. 
inputs. 


Ranges: —D.C.V. 0- 
1,5-5-15-50-150-500- 
1,500 V. 


+D.C.Y. 0-1.5-5-15-50-150-500-1,500 We 
ALC.V. 0-1.5-5-15-50-150-500-1,500° V. 
RMS... 0-1.4-4-14-40-140-400-1,400-4,000 
EAP. 
Resistance: 2 ohm to 1,000 meghom., 
Decibels: —10db to +65db. 
Operation: 220/240 volt A.C, Size 7x 
4gx4in.. Supplied brand new and guar- 
anteed complete with probe and instruc- 


tions. £13/19/6. P.P. 3/6. 


PRECISION COMBINATION VOLTMETER/AMMETER 


Two separate instruments. housed in polished wood ease, 6in. scales with knife edge 
pointers. Ranges as follows: A.C. and D.C, Volts 0-160-300-600 volts. A.C, and D.C, 


Current: 0-25-50-150-200 amps. 


Supplied complete with shunts, leads and leather 


carrying case. Brand new condition. £9/19/6 each. Carr.7/6. 


PRECISION PORTABLE VOLTMETERS 
Polished wood case. 8in. scale with knife edge pointer. A.C. and D-C. volts. 0-160 volts, 


59/6; 0-160-320 volts £5/19/6. PP. 3/6. 


TE-12 20000 O.P.V. MULTI- 
METER 

High quality multi- 
meter, rugged design 
and wide ranges. 

D.C. Volts: 0-0.6-6-30- 
120-600 - 1,200 - 3,000- 


6,000 v. 

A.C. Volts: 0-6-30- 
120-600-1,200 v. 

D.C. current; 0-0.06- 
6-60-600 mA. 
Resistance; 0-6K- 


oe 600K-6 meg.-60. meg. 
Capacity: 50 pi-.2 mfd. 
Decibels; —20 to +63 db. 
SIZE. 6 x 3% x. lin. 
Supplied complete with test leads, battery 
and instructions £5/19/6. Post 2/-. 


NH-20! 30,000 O.P.V. MULTI- 


METER 

High quality, high 
sensitivity miulti- 
meter. 


D.C. volts: 0-0.25-1- 
10-50-250-500-1,000 
A.C. volts: 0-10-50- 
250-500 v. 


D.C. current: 0-50 
A-10-250 mA. 
Resistance: 0-5K- 
500K-5 meg, 
Decibels: —10 to 
+ 22:db, 


Sizes 44-x 3% x. DNn. 


Supplied complete with test leads, battery 
and instructions: £5/10/-, post 2/-. . 


HEAVY DUTY POWER SUPPLIES 


Input 200/250 volt A.C. Three H.T. outputs 2 x 400V. 175mA. and 350V. 225mA. 
All fully smoothed. 2 x 6.3V. 5 amp., 6.3V. 4.amp. 12V. 0.5amp. Supplied in perfect 


£5/10/-. Carr. 20/-. 


condition 


9WW—150 FOR FURTHER DETAILS. 


+ 105 


MARCONI TF 144G/4 STAN- 
DARD SIGNAL GENERATORS 
First release of this late mark. - 85 kc/s 
tor 25 me/s +1%.. Outputi variable from 
1pV. to 1 volt. Internal sine wave. 
modulation 400 c/s up: to 75% depth 
Operation 200/250 volt A.C. Offered in 
really excellent condition, like-new, fully 
tested and. guaranteed, £25. Carr. 30/-. 


LAFAYETTE BRAND 
RECORDING TAPES 


First grade quality American, - tapes. 


Brand new and guaranteed; Discounts 
for quantities, 

3in. 200ft. L.P. mylar ...... 4/- 
3tin. 600f. T.P: mylar ...... 10/- 
Sin. 600ft. std. plastic ........ 8/6 
5in, 900ft. L.P. acetate ...... 10/- 
din. 1,200ft: D.P. mylar ........ 15/- 
5Zin. 1,200ft..L.P. acetate. ........ 12/6 
5fin. 1,800ft. D.P. mylar. 

Tin, 1,200ft. std, mylar . 

Tin, 1,800ft, L.P. acetate 

Tin. 1,800it. L.P; mylar 

Tin. 2,400ft. D.P. mylar. 


Postage 2/-. Over £3 post’ paid. 


MARCONI TF-885 VIDEO 
OSCILLATORS 
20 c/s to 5 me/s sinewave and 500 ¢/s- 
150° kKe/s squarewave.. Hleven position 
attenuation. Operation 110/200/250 volts 
A.C, Supplied in perfect’ condition, £45. 
Carriage 30/-. 


TRANSISTORISED FIELD 
STRENGTH METER 
3. bands 2.5. to 57 


me/s,. permits easy tune 
up for max, transmitter 
output.. Harphone jack 
to monitor audio. 200 
A. meter cal. 0-10. 
Supplied complete with 
battery, telescopic aerial; 
£7/7/- each. P.P..2/6. 


MICROPHONE 
American. type, low impedance, padded, 


49/6. _P.P. 2/6. 


ROTARY TRANSFORMERS 
12 VDC input.. Output 310/360VDC. 
30mA. New boxed, 10/-. P.P. 2/-. 


200KQ INSTRUMENT POTS 
Wirewound, 3}in. dia., 5/6 ea. P.P. 1/3 


PHOTO VOLTAGE 
AMPLIFIER. UNITS 
Fitted: with twin selenium. photo cells, 


Tinsley mirror galvo, £9/19/6 each. 
Carr. 7/6: 


500 VOLT BRIDGE MEGGERS 
Evershed Vignoles Series Il. Supplied in 
as new condition, complete with leather 
esse, 40 each. Guaranteed. 


NOMBREX INSTRUMENTS 
. Transistorised audio generator. 10- 
100,000. c/s. Sine or square wave. 
Post paid with battery £16 150 
. Transistorised Signal Generator. 
150° ke/s-350 Mc/s. Better than 2%, 
Post paid with battery £910 O 
. Transistorised Resistance Capacity 
Bridge, 109-100 megQ, 1: pf.-100pf. 
Leakage test and visual. null: indica- 
tor. Post paid. with batt, £8 5 O 
. Mains operated transistor power 
supply unit, Regulated output 1- 
15 v. up to 100 mA. Overload pro- 
tection. Post paid 
5. Transistorised Indueation 
TH toy p00 o.. s.< 
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9 TRANSISTOR 
WALKIE-TALKIE j 
TWO-WAY RADIO | 


Average range 

up to 1.5 

miles. Supplied = 
complete with 
Telescopic 
Aerials, Bat. 
teries, Personal 
BHarpieces, 
Leather carrying 
cages and instruc- 
tions. - Brand 
new guaranteed, 


£25 pair. S.A.E. 
for details. 


Qe CITIZENS BANO 


RADIO) LIMITED 


Phone: GERRARD 8204/9155 


Cables: SMITHEX LESQUARE 
STREET, LONDON, W.C2 
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Portable Transistor Sets 


Backed by Super After-Sales Service 


POCKET FIVE | PO ear aercr 


sistors and 2 diodes. 
Covers Medium and Long Waves and Trawler Band, 
a feature usually found in only the most expensive 
radios. On test Home, Light, Luxembourg and many € 
Continental stations were received loud and clear. 
Designed round supersensitive Ferrite Rod Aerial’ 
and fine tone 2}in. moving coil speaker, built into 
attractive black case with red speaker grille. Size 54 x 
1}x 3hin. (Uses 1289 battery available anywhere.) 42 6 
Total cost of all parts now only / 
Parts price list and easy build plans 1/6. 


FREE! Miniature Barpiece, plug and socket 
(value 9/6) and details of conversion to private 
=") listening. R 

~ | *& 8 stages—6 transistors and 2 diodes. 

Listen to stations half a world away with 
| this 5 waveband portable. Tunable on Med- 
ium and Long waves, Trawler Band and two 
Short waves. Sensitive ferrite rod aerial and 
telescopic aerial for short waves. Top grade 
transistors, 3-inch speaker, handsome case 
with gilt fittings. Size 64 x 4} x iin, 
T 
aor * all parts now only £4.1 9.6 

Parts price list and easy build plans 3/-. 


| TRANSONA FIVE 


* Stages—5 transistors and 2 diodes. 
Covers M.’and L. Wavesand Trawler Bands, a 
feature usually found in only the most ex- 
pensive radios, On Test Home, Light, 208, 
and many Continental stations were received 
loud and clear. Designed round supersensi- 
tive Ferrite Rod Aerial and new type fine 
tone super dynamic 2%in. speaker, attractive x 
case in grey plastic with red grille. . Size 6} x 4} x I4in. approx. 
(Uses 1289 battery «available anywhere) 42 /6 a 
Total cost of all parts. NOW ONLY P. & P. 3/6. 
Parts price list and easy build plans 2)-. 


| SUPER SEVEN [4.2.52 “aia, 


Covers M. and L. Waves and Trawler Bands. Com- 
pletely portable—built-in ferrite rod aerial for 
wonderful reception. Push-pull output, 3in. speaker 
(will drive. larger speaker). Size 74 x 5} x Jiin, 
(Uses 9y. battery, available anywhere.) 

(Telescopic aerial for Trawler Band optional extra 


6/11.) 
£3.19.6 


Total cost of all parts now only 
PR. & P, 3/6. 
Parts price list and easy build plans 2/-. 


| TRANSONA Six] NEW!! | 


%*& 8 stages—6 transistors and 2 diodes. 

A top performance receiver covering full M. & L. 
Waves and Trawler Bands. High-grade powerful magnet 
3in. speaker makes listening a pleasure. Push-pull trans- 
formers for ample power. Ferrite rod aerial. Many 
stations listed in one evening including Luxembourg 
loud and clear. Attractive case in grey with red grille. 
Size 64 X% 44 x l}in. (Carrying Strap 2/- extra:) (Uses 
PP4 battery available anywhere.) 59 6 

Total cost of all parts -P. & P. 3/6. 

Paits price list and easy build plans 1/6. 


MELODY SIX | NEW!! 


% 8 stages—6 transistors and 2 diodes, Our latest 
completely portable transistor radio covering M. 
and L. waves. Incorporates pre-tagged circuit 
board, 3in. heavy duty speaker, top grade tran- 
sistors, volume control, tuning condenser, wave 
change slide switch, sensitive 6in. ferrite rod aerial. 
Push-pull output. Wonderful reception of B.B.C, 
Home and Light, 208, and many Continental sta- 
tions. Handsome leather look pocket size case, only 
6} x 3x 13in. approx. with gilt speaker grille and hand and shoulder 

straps. Parts price list and easy build plans 2/-. Total cost of all parts £4,9.6 


| ROAMER SEVEN Mk. nt | 


5 WAVEBAND PORTABLE OR CAR RADIO 
AMAZING PERFORMANCE AND SPECI- 
FICATION. 


* 9 stages—7 iransistors and 2 diodes, 

Covers M. and L. Waves, Trawler Band and two 
Short Waves to approx. 17. metres. Push-pull 
output for room-filling yolume from rich toned 
heavy duty 5in. speaker. Air spaced ganged 
tuning condenser, Ferrite rod aerial for 

M. & L., Waves and telescopic aerial for 8. 
Waves. Simulated hide case with gilt trim and shoulder and hand straps, Size 
9x7x4in, approx, The perfect portable and the ideal car radio. (Uses PP9 


battery available anywhere.) 
£5.19.6 P.& P. 5/6. 


Total cost of all parts NOW ONLY 
Parts price list and casy build plans 3/-. 

All components used in our receivers may be purchased separately if desired. Parts price 

lists and easy build plans supplied free with sets of parts or available separately at prices 

stated. OVERSEAS POST 10). 


RADIO EXCHANGE 


61 HIGH STREET, BEDFORD Phone 2367 


Callers side entrance Barratts Shoe Shop 
Weekdays 9-5 p.m. Sats. 9-12.30 


Pi & Pr 3s 
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Englefield Green, Egham, Surrey. Egham 3961/4 


June, 1964 


BRAND NEW AM/FM (V.H.F.) RADIOGRAM 


(CARRIAGE PAID) 


CHASSIS AT £13.13.0 


A.C. ONLY. Chassis size 15 x 63 
x 5fin. high. New manufacture, 
Dial 144 x 4in., in 2 col- 
ours, predominantly gold, 
Pick-up, Ex- 
tenson  Spea- 
ker.. Ae.,. E,, 
and Dipole Soc- 
kets. Five 
“piano’” -push 
buttons — OFT 
L.W., M.W., EM. 
and Gram, Alig- 
ned and. tested. 
With all valves and , 

O.P. Transformer. Tone Control fitted. Covers 1,000-1,900 M; 200-500 M; 88-98 Me/s 
Valves EZ80 rect., HCHS1, HF89, EABCS0, EL84, ECC85. N 
Speaker and Cabinet to fit chassis (table model), 47/6 (post 5/-). 

10 xin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 5 ag 
TERMS: (Chassis) £3/10/- down and 5 monthly payments of £2/4/- or with Cabinet 
and Speaker £4 down and 6 monthly payments of £2/4/-. 


ALTERNATIVE DESIGN. LW 1,000-2,000M; SW (9-15 me/s); MW-190—475M 
VHF 87-100 me/s; gram position. Dial dark brown and gold. Otherwise similar 
to above chassis. Price $15/15/- (carr. paid), terms £3/10/- down and 6 
monthly payments of £2/4/-. 


HIGH QUALITY PUSH-PULL OUTPUT AMPLIFIER 


Chassis 10in. x 7}in. x 7hin, high over trans. Used, guaranteed and in excellent. 
order. New valves ©Z40, ECC83 and 2 x EL41; 8 watts. Mains trans. tapped 200- J 
250 volts. O.P. Trans. for 3, 8 and 15 ohm. Choke smoothing, On-Off/Vol. and tone — 
controls. For tuners, Record Players, etc., £3/15/- (PB. & P. 6/+). 
We can modify for Guitar input for 15/- extra. 


BATTERY ELIMINATOR 


For 4 low consumption. valves (96 range), 90 v. 15 mA, and 1.4 v. 195 mA., 45/ 
(4/- post). 200-250 y. A.C. Also for 250 mA. 1.4 y. and 90 y. 15 mA, at same price 
Two units to replace existing batteries. , 


TERMS AVAILABLE ON ITEMS OVER £5. 


Send 6d. for 20-page illustrated catalogue. All New Goods. Delivered by return 
(C.0.D, 2/- extra), 


ALL ITEMS GUARANTEED 12 MONTHS, VALVES 3 MONTHS 


GLADSTONE RADIO. 


“SCALA,” CAMP ROAD, FARNBOROUGH, Hants. Farnborough 3371. Closed Sat. 


9W W—152 FOR FURTHER DETAILS. 


ING MACHINES 
Capacity 36in. wide x 
18-gauge mild steel. 
Forms channels and 
angles down to 45 deg., 
which can be flattened 
to give safe edge. 
Depth of fold according 
to height of bench. 
Will form flanges. 

: - Weight approx. 2 cwt. 
Price £23, carr. free. Also the well-known vice models of: 


PARKER’S SHEET METAL FOLD 


~NEW BENCH MODEL 


36in. x 18-gauge capacity ... £11 10 O z 
24in. x 18-gauge capacity ... £615 O Carriage 
18in. x 16-gauge capacity ... £615 O free 


One year's guarantee: money refunded without question if not satis- 
fied. Send for details: 


A. B. PARKER, Wheatcroft Works 


WELLINGTON STREET, BATLEY, YORKS. Tel.: 426 
9WW—153 FOR FURTHER DETAILS. 
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DELAY CABLE, CALIBRATION AND 
TERMINATION SERVICE co 


REBRRS ES 


Using Hackethal FLEXIBLE Delax Cable 


AEON Laboratories, Beech Hill, Ridgemead Road, — 
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Electronics Centres throughout Great Britatre 
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NEW Low PRICES —NOW YOU CAN AFFORD A CAR RADIO! 


ee con reatatmors 


OUR: QUALITY CAR RADIO TO 
BUILD YOURSELF AT A NEW 
LOW PRICE... Look at these features:— 
> Attractive styling. % Push-pull output. *% Three 
latest Mullard transistors plus valve types EBF83 
and ECH838. % No buzz, high output and sensitivity. + Printed 
circuit (latest type). * 7x 4in, high flux p.m. speaker and 
baffle. + Medium and Long Waves. + Push button for 
fingertip control. 4% Extremely low battery comsumption (less than } amp. ). % Hasy to 
fit any make car (positive earth only). + 12-volt operation. % Compact size, measures 
only 7 7 2in. deep. +k Easy assembly, supplied with dial and drive already. mounted. 


Special inclusive price of Only £7. 1 9. 6 


All parts available separately. Plus 5/- P. & P. 
Individually priced parts list and comprehensive instruction booklet 2/6 post free. 
(Deducted from cost if complete parcel purchased later). 


Seo 793 Asada ! outstanding quality covering M.W. 200-550 


Metres, L.W. 1,200-2,000 Metres, V.H.F. 87-100 
Me/s. Incorporating internal Ferrite Rod Aerial 
and the famous Gorler Tuning Heart for V.H.F. 
Pick-up input suitable for most modern Record 
Players, Power output 4 watts, valve line-up: 
bZ80, HABCS80,. EF86, BCH81, BHL84, ECC85. 
Volume On/Off and Tone Control; attractive black 
Tuning Dial size 15 x 6in. with gold lettering and 
contrasting cream and gold knobs. A.C. 200/ 


250 v. Size 15 x 7} x 6}in. 16 Gns 
- s 
PB) & P..5]/-: 


Or £3/9/- Deposit (plus P, & P.) and 9 monthly payments of 32/8: 


The B.H. HI 


FIDELITY 14 AMPLIFIER 


A first-class amplifier designed for the audio enthusiast 
and professional musician. SPECIFICATIONS: Power 
output 14 watts. Separate bass and: treble controls, 
full mixing facilities. Ideal for use with guitar. Freq, 
response 15-20 ke/s. Input 1,.5 m/v. Input 2, 40 m/v. 
Output imp. 3 or 15 ohms, Valve line-up: 2-EL84, 
EF86, ECC83, EZ81. Gold hammer finish chassis, 
engraved Perspex front panel. 11 ns 

PRICE Ready Built = 

or in KIT FORM 9GNS. P. & P. 7/6 each. 


Simple point to point instruct’ons supplied with each kit. Top quality components used 
throughout ensuring perfect results. Instruction book available separately 1/6. Attractive 
case with - carrying handle available shortly. 5 


A 6-valve Superhet. Radiogram Chassis of , 


THE “TRAVLER” MK.II 


Introducing our new ready built transistorised 


car radio for only gt Gns. B&B Bp. 


including 7 = 4in. speaker fitted to baffle, fixing 
brackets, filter unit, all nuts and bolts with fitting 


instructions. 
£2/19/6 deposit (plus P. & P.) 


H.P.. Terms: 
and 7 monthly payments of 22/6. 
STAR FEATURES: 

% Handsomely Styled. + Mullard Valves and Transistors. * Push Buttons., + 14 watts 
Output. % Long and Medium Wavebands. > Quality Speaker (E.M.1.). + Easily Fitted. 
% Radio Luxembourg (and many other foregin stations). 12-volt Positive Earth Only 
(applies to 99.8% of cars on the road). + Dimensions: 7 x 2 x7in. depth. 

Optional extras: 3-section chromium plated weatherproof telescopic aerials type 1, 17"/44" 
19/6. Type 2, 2”/48” 29/6, both plus p. & p: 2/6 if purchased separately. 


CHASSIS BARGAIN! Latest printed circuit THREE WAVE: Long, 
* Medium and Short. Extremely sensitive. Ferrite 

== rod aerial, 4 watts output. Valve line-up:ECL82 
EZ80, EBF89 and ECH81. Tape and gram inputs. 

© Tone control. Attractive dial (size 12} x 4¥in.) in 
maroon with gold lettering: Overall chassis: size: 
144 x 74 x 6tin. A.C. 200/250. v. Fully 
ee SPECIAL PRICE $9.1 9.6 


Or £2/19/6 Deposit (plus P, & P.) and 7 monthly 
payments of 22/6. 


OUTSTANDING 
PRICE REDUCTION ! 


THE B. & O. ST/L PICK-UP 
COMPLETE WITH SP11 STEREO- 
DYNE MAGNETIC. CARTRIDGE. 
A Transcription Pickup of out- 
standing quality employing a 
specially designed’ counterbalance 
and unique weight adjustment. 
SPECIFICATIONS: Length 10?in. 
from tip of Cartridge. Height’ 22in. 
Stereo/Mono Cartridge:—Frequency Response: 


+2,5dB> from. 30 c.p.s; to 15 ke. 
Output Voltage: 7 mV. per channel at:5 cm./sec. at 1,000°e.p.s. Separation: 20 dB mini- 
mum. D.0. Resistance: 1,250 ohms. Inductance:.200 mH. Recommended Tracking Force: 

2to4 grams. Compliance: 5x 10+6 em/dyne in,all directions: Stylus: Diamond, radius of 


curvature: 7th. Recommended Load: 47,000 ohms, 


i plus 3/6 
price 94 Gs. 2"5* 


BUILD YOURSELF AN 


INEXPENSIVE TAPE RECORDER ! 


LATEST COLLARO STUDIO TAPE TRANSCRIPTOR—Incorporating Record Interlock 
Lever, 3 motors, 1%, 3%, 7} i.p.s., takes 7in. spools. Push button controls. NEW LOW 
PRICE OF £10/10/- ONLY plus7/6.'P. & P.. Usual H.-P. faciliti 


. NEW TAPE RECORDER AMPLIFIER = =~ 


TYPE 8311-V. Sub-assembled—anyone 
ean build Printed Circuit, all components = § 
mounted -and dip soldered. Already 
tested. Each lead cut to length. A that 
is required to’ complete the tape recorder |: 
is for a few components to be mounted in 
the cabinet and the free end of the leads 
soldered to terminals which. are clearly 
marked, everything supplied, all you need 
is soldering iron, pliers and screwdriver. 
Valve-line-up: EF86, ECC83, 2 x EL84, 
EZ81 and EM34 magic eye. Monitoring 
output facilties socket for feeding to high si a wes 
quality amplifier can be used.as “ straight” amplitier for record manmp dations “EQUAL- 
ISING ON TWO SPEEDS. OUTSTANDING VALUE AT £11/11/- plus 2/6 P. & P. in- 
cluding all necessary instructions. 

ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE, Suitable for above amplifier 
and Collaro Studio deck. Fitted 9in. x 5in. High Flux P.M. speaker for high quality 
reproduction. Inclusive price £5/5/- plus 5/- P. & P. Full list of competitively priced 
mics. and stands on request. The above 3 items purchased at one time SUPPLIED 
CARRIAGE PAID. 

NOW AVAILABLE. FOUR-TRACK STUDIO DECK AS ABOVE FITTED WITH HI-FI 
FOUR-TRACK HEADS. Price £13/19/6, plus 7/6 P. & P. 

TAPE RECORDER AMPLIFIER 8311-4V exactly as 8311-V but! four-track suitable for 
Hi-Fi four-track heads. Price £12/12/-. P. & P. 2/6. 

N.B.—Four-track deck and amplifier fit the above case without any modification whatso- 
ever. 

PREAMPLIFIER KIT TYPE-8312-CP. Complete high quality, pre-amplifier kit for use 
with Collaro Studio Deck. Price £8/8/-. plus 2/6 P. & P. 


<¢@ ALSO SEE PRECEDING PAGES 


RECORDING TAPE BARGAINS 
"“BEL-CLEER” “LAFAYETTE” 


FOR THE FIRST TIME IN THIS amERICAN RECORDING TAPE. Brand 


COUNTRY CANADA’S HI-FI new and boxed. Fully guaranteed. 
MAGNETIC RECORDING TAPE — 3iin. D.P. 600%. MYLAR...... 11/6 
Following sizes available — others to bin. Std. 600ft. ACETATE ...... 
follow. BRAND NEW — NOT SUB- bin, L.P. 900ft. ACETATE ...... 10/- 
STANDARD. Sin. D.P. 1,200ft.. MYLAR...... 15/- 
High grade acetate base. Attractively 5fin. L.P. 1,200f. ACETATEH.... 12/6 
boxed fitted leaders, fully guaranteed: 52in. D.P. 1,800ft. MYLAR ...... 22/6 
Ditte Sts COOL. sie pt-erais <iersih ovevereyar4 12. Tin. Std:1,200%. MYLAR  ...... 9/6 
din. L.P. 900it. 


5jin. L.P. 1,200%t. 
Tin, Std. 1,200ft. 
Jin. L.P. 1,800ft. 


Tin. L.P. 1,800. ACETATE: .... 15/- 
Tin. L.P. 1,800. MYLAR aE 

Tin. D.P. 2,400it. MYLAR 25/- 
(P. & P. 1/--per spool) (4 or more post free) 


Be OLMIxEne ANOTHER NEW 
: vosne, |] ELECTRONICS CENTRE ! 


NOW OPEN AT 
20-22, WITHY GROVE, 
MANCHESTER 4. 


sounce 
giving profes- 

sional results, 
inputs for high 
impedance Micro- 
phone, Tuner, Gram and/or Tape Recorder 
9. vy. battery operation. Compact and 
béautifully styled, size 6 x 2$ x 2hin. 
Standard Jack socket inputs. 59/6 

PRICE 

Complete with PP3 9 v. battery, circuit 
diagram and instructions. P. & P. 2/6. 


The finest selection of Hi- 
Fi Equipment and a fully 
comprehensive range of 
components etc., for the 
Do-It-Yourself enthusiast. 


VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE 


LONDON: 


18, Tottenham Ct, Rd., W.I. MUSeum 5929/0095. Half-day Saturdays. 
23, Tottenham Ct. Rd., Wl. MUSeum 3451/2. Half-day Thurdsays, 
309, Edgware Road, W.2. PADdington 6963. Half-day Thursdays. 
109, Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturdays. 

162, Holloway Road, N.7. NORTH'7961. Half-day Thursdays. 


9, Camberwell Church Street, S.E.5. RODney 2875. Half-day Thursdays. 
MAIL ORDERS AND ENQUIRIES TO: 


CROYDON: 
12, Suffolk House, George St. MUNicipal 3250. Half-day Wed. 
BRISTOL: 


26, Merchant Street, Bristol, |. Bristol 20261. Half-day Wed: 
MANCHESTER: 
10, Withy Grove, Manchester, 4. BLAckfriars 5379. Now open 6 days a 


week, 


Dept. W.W., 3-4 Eden Grove, Holloway, London, N.7. NORth 8161/5. 
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THE WORLD AT YOUR FINGERTIPS!!! 


THE HE-30 4-BAND COMMUNICATION RECEIVER 


One of the finest general coverage bandspread 
Receivers available at this price. Covering 
550-ke/s.-1,600 ke/s., 4.8 Me/s.-14.5 Me/s., 
1.6 Me/s.-4.8 Me/s., 10.5 Me/s.-30 Me/s. 
Illuminated slide rule dial calibrated every 
5 Ke/s. on 80. and 40 metres. Edgewise meter, 
0-100 logging scale coverage from 0.55- 
* 30 Me/s. 8 valve plus Rectifier Superhet 
circuit, RF: stage with an Aerial Trimmier. 
2 IF stages. _BFO ontrol. Q-multiplier: 
Controls: Function Switch, Audio Gain. 
Selectivity (Q-multiplier), Frequency (BFO), 
Band Selector, IF gain, Trimmer AVC-MCV 
Switch, ANL Switch, Main Tuning, Band- 
spread Tuning and Headphone Jack. Selectivity—60 dB at 10 ke/s., 0.8 ke/s. at 6 dB 
(with Q-multiplier), IF—455 ke/s. External P.M. Speaker reqd. 4 or 8 ohms impedance. 
Output 1.5 watts, 8 modern Miniatire B7G Base Valves and 5Y3 Rectifier. Size 15 x 10» 
7Zin. Grey crackle finish. ~ For operation on A.C, mains 220/240 y. 50/60 cycles. Full 
instructions and circuit diagram supplied. Send S.A.E. for leaflet. 


CARRIAGE PAID price 40 Gns. 


SS 


THE NEW HE-80 COMMUNICATIONS RECEIVER 


. The HE-80 has outstanding sensitivity, 
0-100 logging scale for instant re-set, 
built-in “S$” meter, special recording 
Jack, remote control socket, allowing 
simultaneous contro] with transmitter, 
— 100 ke/s. crystal oscillator circuit pro- 
viding accuiate harmonic signals of either 
4 or 8 ohms impedance. Two headphone 
sockets, one high, one low. Technical 
Specifications: Frequency Coverage: Band 
J, 540-1,605-ke/s.; Band 1, 1.6-4.8 kejs.; 

4 < Band Til, 4.8-14.5 Me/s.; Band LV, 10.5- 
30. Me/s.; Band V, 144-146 Me/s. Bandspread (Ham Band directly read): 80 Metre Band; 
40 Metre Band; 20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: I microyolt 
for 10 dB signal to noise ratio.- Selectivity: Normal 10 ke/s. at —75 dB, 1.25 ke/s. at 
—6 dB. With Q-Multi.: variable 10°700 eps at 6 dB. Operation: AM, SSB, CW and. FM, 
AM diode defector. SSB/OW. product detector (BFO). FM gated bean detector. Power 
Source: 240 volts 50/60 cycles-A.C, Power Consumption: 60 watts. Audio Output: 1.5 
watts, 8 or 500 ohms impedance. Auxiliary Circuits: Electrical Bandspread, Q-Multiplier, 
ANL, AVC-MVC. BFO, 100 ke/s. erystal colibrator. Valve Line-up: 4-6AQS, 6BL8, 3- 
6BA6, 2-6BE6, 6AL5, §AQ5, OA2, GCA4. Dimensions: 17in. wide, 62in. high, 10in. deep. 


PRICE 59 Gns. Carriage 


Paid. 
ARGEST SELECTION OF 
PHONES IN THE U.-K.! 


DM.303. Dyn- DM.301. Dyna- 
amie High Im- ic High Impe- 


dance with on/ 
~pedance - Desk 6ff switch. Omni- 
Microphone. di rectional. 
Complete. with Chrome-plated 
: Z diecast. frame, 
stand. Metallic price 99/6. 
green finish. PL & P-2/6: 


Price 5 gns. 
P. & P. 2/6. 


BM.3. 
Quality 
; ; Crystal 
with muting switch. 
Chrome. and black en- 
amel finish. Complete with lead, 
neck harness and removable stand 
adaptor. Price 39/6. P.& P. 2/6, 
Matching table stand, 12/6 extra, 
DX .29. 
Dynamic 
H igh 
ES Ms pi: 
Biba ek 


DM.304. Dynamic 
Dual High or Low 
with on/off switch. 
Satin chrome finish. 
Price 89/6. 
P. & P: 2/6. 


DM.107. Dynamic 


crackle High Imp. with 
finish, switch. Chrome and 


black enamel finish. 


With ; 
Price 69/6. P. & P: 2/6: 


desk 


FMT3 TUNER. 


THE HE 40 4-BAND COMMUNICATION RECEIVER 


Completely built and ready to go. High 
sensitivity Superhet receiver covering 550 
ke/s.-1,600 Ke/s., 1.6 Me/s.-4.4 Mejs., 4.4 
Me/s.-11 Me/s., 11 Me/s.-30 Me/s.  Elec- 
trical bandspread tuning. Slide-rule type 
tuning dial.” Internal ferrite rod aerial for 
Medium wayeband reception and a 59in. 
10-section chromium — plated. telescopic 
whip: aerial for. the.Short ‘waye bands. 
Sockets for optional outdoor aerial. In- 
ternal monitor loudspeaker. Latest modern niiniature 
B7G bass valves. Headphone socket (may also be used ‘ ea 
for external londspeaker),”/ ANL, BFO, Receive/Stand-by switch, Built-in “ S meter 
220/240 volt’ A.C. mains, 50-60 cycle operation. - Handsomely styled..cabinet with grey 
crackle finish and handsome front panel, with chrome and satin chrome fittings. Size 
13§.x 84 x 5§in. Wet..11} Ibs, A comprehensive instruction manual is supplied. An 
ideal receiver for the radio amateur and Short wave listeners of all ages. $24 15 0 
2 s 


Send S.A.E, for leaflet. CARRIAGE PAID. - PRICE 


$ : 7 - - 
“STARFLITE TRANSMITTER” 
ae Designed to meet the needs of most amateurs 


the Starflite has single-knob .bandswitching, 
front panel switch to select any of five 


~ external VFO. Controlled carrier modulator 


be used on AM peaks, Grid-block keying 
provides chirp-free operation. A full wave 
silicon diode power supply effects, extremely 
low output ripple for cleaner CW trans- 
mission, electron-coupled Pierce Oscillator, 
capacitance bridge neutralization of the final 
ae » and a three-stage lowpass filter. An illumi- 
nated edgewise D’Arsanval. panel meter. -Pi-network output provides the correct im- 
pedance match between the plate circuit and any 50-72 ohm coaxial feeder. _ Easy to 
follow point-to-point instructions supplied with each set of components, When-con- 
structed the Unit is housed in-a heavy gauge steel Cabinet finished in grey crackle: 
SPECIFICATIONS: Power Input—90>watts peak. , Operation: CW, AM Phone—crystal 
or VFO Control. : Band coverage: 80-10 metres. Coupling: Pi-Network. Valye Line-up. 
6146, (2) 6CL6, 12AX7, 6DE7. Low Pass Filter. Size 13}in. wide- x A2in, deep: (ince 
knobs) x G}in. high (inc: rubber feet). W eight 28 Ibs. Power requirements’ 200/240 Vv. 
90-60 cps, 225 watts. MAY BE BUILT FOR 35 G Carriage and 
ns. Insurance 15/2. = 


MARTIN 
FULLY TRANSISTORISED 


These ingeniously designéd sub-assembled kits 
enable you to build a transistorised Hi-Fi 
system by simply linking together your choice 
ot units. No. technical knowledge or special 
tools are needed to build with complete success, 
All units are supplied on printed circuit boards 
ready to mount and connect. Latest type 
transistors used in. conjunction. with ~the 
specially developed cireuits give you superb ‘reproduc= 
tion. Bor battery operation or can’ be used on A.C. 
mains with Martin power. supply unit. Following Audiokits avail- 
able:—Unit .1.—5-Stage Matching ‘Input Selector Unit 47/6. 
Unit 2.—Pre-Amplifier with Master Volume Control, 37/6. Unit 3,—3- 
Channel Mixer, 79/6, (Plug-in matching adaptors. for above, 8/6 each.) 


Unit 4.—Combined Pre-Amplifier and Tone Control Unit, 62/6. Unit 5.—10 watt Main 
Amplifier (3 ohm output impedance-only at present), £5/12/6.. Unit 6.—Power Supply 
Unit, £2/12/6. P. & P. extra on above items. 
cheons. available, 


Full range of attractive Perspex escut= 


Send.S.A.E. for fully deseriptive literature. 


SEND S.A.E. FOR COMPLETE LIST- OF 


PRE-RECORDED TAPES : 
NOW AVAILABLE FROM STOCK 


Complete range available. 
The following are selected examples only. 


JASON 


FMT1 TUNER. 4 valve with ratio detector plus matched pair germanium diodes. Ex- 
ternal power supply required. All required components, £6/15/-. P. & P. 2/6. 

FMT2 TUNER. The modern shelf mounting version of the FMT1 complete with honey= 
comb case and complete with built-in power supply. All required components, £10/12/6 
P. & P. 4/-. ‘ 
7 valve tuner, with Foster Seeley discriminator. 
complete with power supply. . All required components, £12/5/-. 


‘* MERCURY 2°’ TUNER. 


For fringe areas 
Ps SuBe aioe ; 


JUNE, 1964 © 


crystal positions “with provision for an - 


permits almost 100% of the CW input to | 


AUDIOKITS - 


5 valves with special turret for switching channels to operate 


on 3 F.M. stations: Home, Third and Light, and TV channels as required. Foster Seeley 
discriminator. Less power unit. All required components, £10/12/6.° P. & P. 2/6; 


JTV2 TUNER. Switched tuner covering B.B.C., FM. and B.B.O, TV and ITV. Turret 
tuner with built-in Foster Seeley discriminator. All required components, £15/10/-. 
P. & P. 4/-. . 


- stand. 
Price 59/6... P-& P.2/6. 


SK 5 ¢ 2= oe! . . . . . . 
Meee j om : = hepa a Ps ae = : ie & Instruction books and itemised price lists available separately as 
Becton Digi tuity. chrome SERGE Ee follows: FMT1,FMT2, FMT3, 2/6each. MERCURY 2, JTV2, 3/4 cach. 
with black enamel base. Microphone | /6.¢ 
Dual jin. and Zin. serew with on/off ; 
mike coupling.  9tin. switch and SEE FOLLOWING PAGES FOR MORE 3 


Satin ehrome finish. 


P&P. 2/6, ITEMS AND ADDRESSES 


9WW—156 FOR FURTHER DETAILS, S 


holder. 
Price 39/6. 


closed, 14in. extended. 
Price 22/6. P.& P. 2/6. 


“10 Plus 10” 
STEREO AMPLIFIER 
A High Fidelity design providing up to 
10 watts (per channel). 
KIT OF PARTS £20.0.0 
BUILT AND TESTED £24.0.0 (C. & I. 7/6.) 
We can also supply the MAIN AMPLIFIER 
for operation with our DUAL CHANNEL 
PRE-AMPLIFIER. 
KIT OF PARTS £27.0.0 
BUILT AND TESTED £34.0.0 
(C. & I. 10/6.) 


(2) MULLARD DUAL 
CHANNEL PRE-AMPLIFIER 
A. four-valvye design for both STERHO- 
PHONIC and MONOPHONIG operation, 
KIT OF PARTS £12.10.0 
BUILT AND TESTED £15.0.0 
(C..& I. 5/-.) 


(3) THE “TWIN THREE ” 
STEREO AMPLIFIER 

Based on a recent design by MULLARD 

LTD. it is ideally suited for use in POR- 

TABLE RECORD PLAYERS. 

BUILT AND TESTED £9.0.0 (C. & I. 7/6.) 

To construct a STEREO PORTABLE RE- 

CORD PLAYER we offer: 

Assembled AMPLIFIER with two ROLA 

8 x din. LOUDSPEAKERS and PORTABLE 

CASE for £16/10/0. (C. & I. 10/-.) 


(4) THE ‘‘TUDOR’”’ STEREO 
AMPLIFIER : 
A’ self-contained shelf mounting Amplifier 
designed to provide high quality stereo- 
phonic and monophonic reproduction. 


PRICE ONLY £15.0.0 


(5) TUDOR STEREO HI-FI 
SYSTEM 

Comprising. a_ seli-powered AM/FM Tuner, 
Stereo Pre-amplifier and 12 watt per channel 
Stereo Power Amplifier. The Tuner and 
Pre-amplifier are housed in matching black 
crackle finish metal Cabinets for shelf 
mounting, with silver metal dials and match- 
ing knobs. SPECIFICATIONS: Tuner— 
outstanding quality providing full VHE/EM 
Long and Medium waveband coverage, 
frequency range FM  87.5-108.5 Me/s., 
AM MW 522-1,630 Ke/s.. LW 145-270 Ke/s, 
Multiplex outlet provided. Pre-Amplifier 
— Designed for use with the Tudor Stereo 
Power Amplifier with inputs for most types 
of Pick-ups, direct play from Tape Heads 
and ample sensitivity for either Crystal 
or Moving Coil Microphone. Power Amplifier 
—14 watts per Channel. 

ALL FOR ONLY 48 Gns. (C. & I. 15/-.) 


(12) STEREO TAPE PRE- 
AMPLIFIER Model STP-I 

For use with current TRUVOX, BRENELL 

or COLLARO “STUDIO” 3- and }-track 

Stereo Decks, 

KIT OF PARTS £22.0.0 

BUILT AND TESTED £28.0.0 

(C. & IT. 8/6.) 

(13) MULLARD TYPE 

TAPE PRE-AMPLIFIER 

Suitable for most }-track Mono Tape Decks. 

KIT OF PARTS £14.0.0 

BUILT AND TESTED £19.10.0 

(C..& I. 7/6.) 

(14) MULLARD_ TAPE 
AMPLIFIER Model HF/TR3 
Based on Mullard’s type “A” design. and 
suitable for most {-track Mono Tape Decks. 

KIT OF PARTS £13.13.0 
BUILT AND TESTED £19.0.0 
«CC. & I. 7/6.) 

(15) MULLARD FOUR- 
CHANNEL MIXING UNIT 
Incorporates two inputs for CRYSTAT 
MICROPHONES, one for CRYSTAL 
PICK-UPS and a fourth for Radio or Tape. 

KIT OF PARTS £8.8.0 

BUILT AND TESTED £11.10.0 

(C. & I. 7/6.) 

Alternative Model I/L provides for one input 

matched for moving coil or ribbon mike 

£1/17/- extra. : 

(19) MODEL CR3/S TAPE 
RECORDER 

Incorporates the HF/TR3 Mk. IL Tape 

Amplifier (described above) and the ‘Collaro 

“Studio” Twin Track  3-speed Deck 

operating at 4Zin., 3fin. and 74in. Complete 

with Microphone and 1,200ft. Tape. 

KIT OF PARTS £33.8.0 

BUILT AND TESTED £43.0.0 

(C. & T. 15/-.) 


ar oft E 


KIT £15.15.0 (C. & I. 8/6.) 


KIT £19.10.0 (C. & I. 8/6.) 


WIRELESS WorLp 


(C. & I. 7/6.) ~ 


COMBINED PRICE REDUCTIONS 

Mullard 5-10 Main Amplifier and 2-valve Pre-amplifier. 
BUILT AND TESTED 
Mullard 5-10 Main Amplifier and 3-valve Pre-amplifier. 

IT £19 BUILT AND TESTED £25.10.0 
(Above items with PARTRIDGE Transformer £1/6/- extra.) 
: SS snes — 
ere eenceemeneeriaremmenneeemnenremene ating SS SS 


yi) 4 9W W—157 FOR FURTHER DETAILS. 


(6) MULLARD 3-VALVE PRE- 
AMPLIFIER TONE CONTROL 
Designed mamly for the STERN/MUL- 


LARD range of Monophonic Power Ampli- 
fiers, 


KIT OF PARTS. £10.0.0 
BUILT AND TESTED £13.13.0 (6) 
(C. & I. 5/-.) 


- (7) MULLARD 2-VALVE pRE- 
AMPLIFIER TONE CONTROL 
Employing two EF86 yalves*and designed 
to operate with the Mullard MAIN AMPLI- 
tla but also perfectly suitable for other 
makes, 


KIT OF PARTS £6.6.0 
BUILT AND TESTED ‘£9.10.0 
(C. & I. 5/-.) 


(8) MULLARD “5-10” MAIN 
AMPLIFIER 

For use with MULLARD 2- or 3-valve 

pre-amplifiers with which an undistorted 

power output of up to 10: watts is obtained, 

KIT OF PARTS £10.0.0 : (8) 

BUILT AND TESTED £13.10.0 

(C. & I. 6/65) 

ABOVE INCORPORATING PARTRIDGE 

OUTPUT TRANSFORMER £1/6/- extra, 


(9) MULLARD “5-10RC” 
AMPLIFIER 

The popular “ 5-10 ” complete incorporating 

Passive Control Unit providing up to 10 

watts high quality reproduction with an 

input of 600 mV. 

KIT OF PARTS £12.0.0 

BUILT AND TESTED £16.0.0 

(Cc. & I. 7/6.) 

WITH PARTRIDGE OUTPUT TRANS- 

FORMER. £1/6/- extra. 


(10) MULLARD ‘3-3RC” 

A HIGH QUALITY AMPLIFIER DB- 
VELOPED FROM THE VERY POPULAR 
3-WATT MULLARD “3-3” DESIGN, 
KIT OF PARTS £8.8.0 

BUILT AND TESTED £11.10.0 

(C. & I. 6/6.) 


(Il) THE ‘“‘MONO-GRAM ” 

A small Amplifier of genuine high. quality 
performance producing up to 3 watts 
undistorted output. 

KIT OF PARTS £4.10.0 

BUILTAND TESTED £6.0.0 

(C, & I. 3/6.) 


(10) 


Due to production stream- 
lining we are pleased to 
announce PRICE REDUC- 
TIONS ON ITEMS 16 & 17 


(16) JLIO POWER AMPLIFIER 

Incorporates the latest diode/pentode 

ECL86 valves m push-pull, PARTRIDGE 

ultra linear output transformer, PAR- 

TRIDGE mains transformer and smoothing 

choke. 10 watts power output, surplus 

power output, surplus power available. for 

tuner. 

KIT OF PARTS £10.10.0 

BUILTANDTESTED £13.13.0 

(C, & I. 7/6), 

(17) DOUBLE FEATURE 
PRE-AMPLIFIER 

Inputs for microphone, crystal or magnetic 

pick-ups, tuner unit, and in addition offers 

full facilities for tape recording and high 

fidelity replay. This unique feature means 

that should you wish to include tape in 

your hi-fi system at a later date all that is 

required is a suitable tape deck. Push- 

button switching for 3 tape speeds 

equalised. ; 

KIT OF PARTS £13.13.0 

BUILT AND TESTED £19.19.0 

(C.& I. 5/-.) 

Prices if both units purchased together: 

KIT OF PARTS £23.13.0 

BUILT AND TESTED £32.0.0 

(Cc. & TI. 10/-). 

(21) Mk. I ‘FIDELITY ” ‘FM. 
TUNER UNIT 

An attractively presented Unit incorporating 

MULLARD PERMEABILITY TUNING 

HEART and corresponding Mullard valve 

line-up. Very suitable to operate with our 

Mullard amplifiers. 

KIT OF PARTS £10.10.0 

BUILT AND TESTED £14.5.0 

(C. & I. 5/-.) 


Fully descriptive leaflets avail- 
able on any of the above items. 


INSTRUCTION BOOKS 
AND DETAILED PRICE 
LISTS are Supplied Free with 
Kits of Parts but may be 
purchased separately if re- 
quired. 

Items 1, 2 and 14, 3/- each: 6 and 13, 
3/6 each; 7, 8, 9, 10 and 21, 2/- each: 
Ji and 15, 2/6 each; 12, 5/-._ All 
Post Free. (Instruction booklet for 
item 19 is same as item 14.) 


£21.10.0 = (C. & 1-10/-.) 


(C. & IT. 10/-.) 
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TRIPLETONE Hi-Fi MAJOR 
£15.18.9 


12 watts 15 to 20,000 c.p.s. 5 valves A.C. mains 
isolated. I2in. x. 53in. x 6in. high. Built-in 
pre-amp. and mixer. Two inputs and volume 
controls. Sensitivity mic. 10 mV.; Gram. 250 mV. 
3 tone controls, Bass, Treble: and Middle. 
Auxiliary power supply. 250 v. D.C. 6.3 v. A.C. 
Portable carfying case, 30/- extra. 


——— 
New boxed VALVES 90-day guarantee. 


0Z4 5/- | 6K8G 5/- | EBF80 9/- | PCF82  8/- 
IR5 6/- | 6LEG j/- | ECH42 9/= | PCL82 10/- 
185 6/-| BN7M 5/- | ECH81 9/- | PCL84 10/- 
IT4 3/- | 6Q7G. G/- | ECL80 9/- | PCL86 10/- 
2x2 9/- | BSN?  5/- | ECL82 10/- | PL81 10/- 
384 %/..| 6V6G  5/- | ECL86 10/- |-PL83 —8/- 
3V4 w/- | 6X4 - 5i- | EF85  6/- | PY33. 15/- 
3Q5 "/= | 6X5 6/- | EF86 10/- | PY80 = 7/- 
504 G/- | 12ATY 6/- | EF89 8/- | PY81 8+ 
5Y3 6/- | 12AU7 6/- | EF188 10/- | PY82 © 7/- 
5Z4 g/- | 12AX7 3/- | EFI84 10/- | SP41 3/- 
BAC? 4/- | 12BH7 7/- | EL84 15/- | SP61 3/- 
GAMG6 4/- | 18K? 5/- | ELS4  7/- | U22 "/- 
6AT6 6/- | 12KS8 14/- | EY51. 9/- | UBC41 8/- 
6BAG 3/- | 12Q7 5/- | EY86 9/- | UBC81 9/- 
6BE6 5/- | 25Y5G Q/- | EZ40 %/- | UBF80 9/- 
6BW6 %/- | 85L6. 9/- | Ez80 ‘7/- | UCH81 9/- 
604 5i- | 8524 5/- |'EZ8l. /- | UCL82 10/- 
6D6 ~—_ 5 /- | 954 9/- | HABC80 UCL83 12/- 
6G6 4/- | DAF96 8/- O/- | UF89 =9/- 
6H6 = 3/- | DF96—«8/- | HVR2A 5/- | UL41 9/- 
635 BJ. | DK96 8/- | KT33C 8/- | UY4l  7/- 
636 pj. | DLS 8/- | KT76 /- | UY85 —7/- 
ard EABC80 g/--| MU14 ‘%/-| UU9 7/- 
6/- | BB91 = 4/- | PC9?_—«:10/- | VR150/30 
6K6 5/- | EBC41 §8/- | PCC84 8/- 7/- 
6K7G _5/- | EBC81__8/- | PCF80__8/-_| W81___6/- 
NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR , TUBULAR | CAN TYPES > 
1/350 v... Q/-50/350 v... 5/68/8600 ¢........-.. g/- 
2/350 v... 2/3 100/25  v... 2/-/16/800 v. ...... 12/- 
4/350 v... 2/3:.250/25 v... 2/6 16/450 v......-.. 5i- 
8/450 v... 2/3 500/12 v... 8/-|16+16/500 -v... 7/6 
16/450 v. 3/- 1,000/12 v... 3/-|50/450 v....-..-. 6/6 
32/450 v. 3/9 5,000/6 v... 5/-|82+32/350 v..... 5/= 
25/25 v. 1/9 8+8/450 v. 3/6 32+82/450 v.....- 6/- 
/ Vv. 


Q/-|8+16/450 v. 3/9 50+50/350 v..... 


TINNED COPPER WIRE 16 to 22 s.w.g., } lb. 3/-. 
ENAMEL WIRE 2lb- 16 to 22 s.w.g., 2/9, 24 to 30 s.w.g. 3/6. 
32 to 40 s.w.g., 4/6. D.C.C. 28, 34, 36 s.w.g., 3/6 2 02. 


CRYSTAL MIKE INSERTS. High output. 
6 


Miniature size, I4in. dia. x Zin....... /6 
ACOS MIKE INSERT 1x Zin. ...... 8/6 
ACOS STICK MIKE 39-I............ 35/— 


VALVE HOLDERS. EA50 6d. B12A, CRT, 1/3. Eng. and 


Amer. 4, 5, 6 and 7-pin 1/-. Printed circuit B9A, B7G, 
Int. Oct. 1/-. MORSE KEY 4/6; BUZZER 4/6. 

MOULDED Int. Oct. or Mazda Oct. 6d.;-B7G, BSA, BSG. 
B9A 9d. B7G with can 1/6. B9A with can 1/9. Ceramic 
EF50, B7G, B9A, Int. Oct. 1/-. B7G, B9A cans, 1/- each. 
Valve base plugs B7G, B9A, Int. Oct. 2/3. 


MARTIN TAPE PRE-AMPLIFIERS 
(PLAY-BACK THROUGH YOUR OWN AMPLIFIER) 
FOR 2 TRACK BSR DECKS 8 GNS. 

FOR 2 TRACK COLLARO DECKS.8 GNS. 
MARTIN COMPLETE RECORDING 
AND PLAYBACK AMPLIFIERS 
FOR 2 TRACK BSR £8/8/-. COLLARO £11/11/-. 


TAPE DECKS 
BSR 2-Track £7/5/-. Collaro 2-Track £10/15/-. 


HEADPHONES, 2,000 ohms 12/-. 4,000 ohms 15/- pair. 
HEADPHONES, moving coil 100 ohms 10/- pair. 
SWITCH Cleaner Fluid, squirt spout, 4/6 tin. 
SPEAKER-FRET. Gold, Green or Maroon Cloth 17 x 25in., 
5/-; 25 x 35in. 10/-. Tygan various colours, 52in. wide from 
10/- it.; 26in. wide from 5/- ft. Samples 1/-. 
EXPANDED METAL, Gold, 12 x 12in., 6/-. TYGAN 
12 x 12in. 2/-. 

MINIATURE PANEL METERS 
Size |4in. sq. Precision jewelled bearings, 
2°, accuracy, silvered dials, fine pointers, 
zero adjustment. 

0-f mA. 27/6; 0-5mA. 27/6; 0-300 V. 27/6; | 
0-50ua 39/6; 0-500ua 32/6. ‘‘S’? meter 35/-. 


Meter Rectifiers., 12/6 each. 
I m/A., 5 m/A., 10 m/A. 


MOVING COIL MULTIMETER 49/6 
2in. Scale. Pocket Size. 
Readings 0 to 1000 v. A.C.—D.C. 
Milliamps 0 to 150 
Ohms 0 to 100K 


.| 4 AMP. CAR BATTERY 


WIRELESS WORLD 


MAINS. TRANSFORMERS 
200/250 AC Post.2/- each 


STANDARD 250-0-250, 80 mA. 6.3 y. 3.5 a., tapped 
4y. 4a. Rectifier 6.3 v, 1a. tapped 5 v. or 4y. 2a. 22/6 
Ditto 350-0-350 29/6 
MINIATURE 200 v. 20'mA., 6.3.v-1la 

MIDGET 220 v. 45 mA,, 6.3 v. 2.4 

SMALL, 250-0-250 v. 45 mA., 6.3 v. 2.4 

STANDARD 250-0-250 65 mA., 6.3 v. 3.5 a. .- 
HEATER TRANS. 6.3 vy. 1} a : 

Ditto tapped sec, 1.4 v., 2, 3, 4, 5, 6.8 v. 1} amp. Bik 


Goodmans heavy duty 10/20 w: 6K push-pull, 30 oe 5 
10 w. matching transformer, 3, 7, 15 ohms, 12/6. o 


10/6; 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 2, 6, 
or 12 V. 14 a., 8/9; 2a. 11/8; 4a. 17/6... 

CHARGER TRANSFORMERS. Tapped input 200/250 v., 
for charging at 2, 6 or 12 v., 14 a., 15/6; 2 a., 17/6; 44.5 
92/6. Free charger circuit. Ammeter 0-5 a., 10/6. 
CHARGER with Ammeter Leads, 


Fuse, Case, etc., for 6 v. or 12 v., 69/6. Ready built. 


BOOKS (List S.A.E.) 
“WLW.” Radio Valve Data..........-. 7/6 
High Fidelity Speaker Enclosures... 5/- 
Valves Transistors, CRT Equivalents 9/6 
At a Glance Valves, CRT Equivalents 3/6 
Transistor Sub-Miniature Receivers 5/- 
TV Fault Finding 


Mullard Audio Amplifier Manual... 8/6 
Radio Valve Guide, Books |, 2, 3, or 4ea. 5/- 
Transistor Superhet Receivers 7/6 
Practica! Radio Inside Out..... Heme) 
Master Colour Code..............0:.000+ 1/6 


Practical Tape Recording Handbook 5/- 
Coil Design and Construction Manual 5/— 
Radio, TV and Electronics Data Book 3/6 


International Radio Stations List... 2/6 

High Fidelity Stereo Gramophone... 5/- 

Modern Transistor Circuits for 
Beginners | 2/2... 6.c.c2se.ceencneeeoeroneee 7/6 


Principles of Colour T.V. (Patchett) 16/— 


Boys’ Book of Crystal. Sets............ 7/6 
Stroboscopic Disc 33, 45; 78 r.p.m:... I /- 
Realistic High Fidelity (Hartley) .... 5/- 
How to Receive Foreign T.V.......... 5/- 


De ES | 


CRYSTAL DIODES. G.E.C. 2/-; GEX34, 3/-; OA81, 3/-. 

ee COILS HAX, 3/6: HAXL 3/6; DRR2 4/6; 
hes 

CRYSTAL SET BOOKLET 1/-. CRYSTAL SET KIT 12/6. 

BRIMISTORS CZ1 3/6; CZ2 2/6; CZ3 1/6. 


P Ready built 


MAINS POWER PACKS. 

with Mains Transformers, Rectifiers and 
Condensers etc., providing H.1T. and L.T. 
outputs. 

200 v.20 mA. D.C. 4 wave 6.3. v. 1a. A.C. 25/6 
220 v.50 mA. D.C. $ wave 6.3v.2a.A.C. 35/6 
250 v.80 mA. D.C. Full wave 6.3 v. 4a. A.C. 45/6 
TRANSISTOR TYPES. 9 v. Same size as 
battery PP3 19/6, PP9 45/- (also replaces PPI, 
PP4, PP7). 


ADASTRA 3-3 HI-Fl AMPLIFIER 
READY BUILT, WIRED AND TESTED 


A.C. 200-250 V. Valves ECL86 and EZ80. 
3 ohms 3 watts. Controls: bass boost, treble 
and volume. Separate engraved front-panel. 
Quality mains transformer. Chassis size 
6in. x 5in. x 3in. Price £4/19/6. Details S.A.E. 
“ Performs agreeably well.’’ (The GRAMOPHONE) 


‘| Horn Tweeter 104 dB. 2 Ko/s. to 


JuNE, 1964 


Please see Page 93 


Quality 
Loudspeakers 


CHOOSE 
THE 
| BEST 
STB. 
40 
YEARS 


I2in. Stalwart 15w. 45/13 ke/s. 3. or 15Q’5 gns. 
12in. Stereo, foam suspension, 15 ohms. 7 gns. 
12in. Standard H.D. 20 w. 40-14,500.c.p.s. 7 gns. 
I2in. De Luxe foam, 15 w. 25-17,000 c.p.s. 
15,000 Lines, Bass Res. 32-38 9 gns. 
12in. Bass 25 w. 20-18,000 c.p.s........-- 12 gns. 
12in. ra Twelve, 20'c.p.s. to 25 kc/s 16 gns. § 
15in. Auditorium 35 w. Mk. Il Bass Res. 36-42 | 
17,000: lines, ideal for guitars, etc.... 18 gns. 
Full details and enclosure plans s.a.e. 


LOUDSPEAKERS. PM 3 OHM FAMOUS MAKES. 
Qlin., 3in., 4in., 5in., 6in. x 4in., 15/6 each; Sin. 17/65 
6hin., 16/6; 10in. 30/-; 12in. 30/-; (15 ohms 35/-). 
10in. x 6in, 22/6; 8in.x5in., 9in. x 6in., 2 
E.M.I. Double Cone 13\x 8in. 10 w. 45j/-; 

16 Ko/s, 29/6.‘ Crossover 
3000 c.p.s. 30/-; 10in. HF1012, 87/6; Sin. HF812 72/6... 
TWIN GANG CONDENSERS ‘0-0’ Transistor 208pF and 
176 pF. with trimmers and screen 10/6 each; 365 pF. 
miniature 13. x l}in. x 1fin. 10/-; 500 pF standard with 
trimmers, 9/-; midget, 7/6; midget with trimmers, 9/-5 
mall 3-gang, 


500 pF slow motion drive, standard, 9/-. ‘Si 
500 pF., 17/6. Single ‘0’? 365 pF, 7/6. 
SHORT WAVE. Single 10 pF., 25 pF.;50 pF., 75 pF., 100 pF., 
160 pF., 5/G each. Can be ganged together. Couplers 9d. each, 
TUNING AND REACTION CONDENSERS. 100 pF., 300 pF., 
500 pF., 3/6 each, solid dielectric. ae 
ee DIALS. 0-100 Ratio 8:1. 1tin. 12/6, 2in. 14/5, 
in, =, sib 

CONDENSERS. 0.001 mfd., 7kV. T.C.C. 5/63. ditto 20 kV. 
9/6; 0.1 mid. 7 kV., 9/6; 100-pF to 500 pF. Micas, 6d. 
Tubular 500 y. 0.001 to 0,05 9d.; 0.1 1/-; 0.25 1/6; 0.1/350-v. 
9d.; 0.5/350 v., 1/9; 0.01/2,000 -v. 1/9; 0.1/2,000 v. 3/6, 
CERAMIC CONDENSERS. 500-v. 1-pF. to 0.1.mfd., 9d.. High 
voltage pulse ceramics, 100 pF.,.etc., 12 kV., 2/6. 
SILVER MICA. 10% 5 to.500pF., 9d.; 600 to 3,000 pF. 1/-; 
close tolerance (plus or minus 1 pF.), 2.2 to 47 p¥., 1/=5 
ditto 1% 50 to 815 pF. 1/-; 1,000 to 5,000 pF., 1/9. ‘ 


465-470 Kc/s SIGNAL GENERATOR 
Price 10/6. Ready made with valve 185. POCKET 
SIZE 2tin, x 4}in, x lin. Only one resistor to change. 


Full instructions supplied. Battery 8/6. Details free. 
— | 


1 
6p. 2-way. Prices 


Rotary Toggles, s.p., 3/6; dp 

JACKS. English open-circuit 2 

Grundig type 3-pin 1/8; Grundig Lead Type 3/6. Phono 
Plugs j/-. Socket 6d. Banana Plugs 1/-. Sockets 1/-, 
JACK PLUGS ENGLISH Screened 3/-. Grundig 3-pin 3/6. 
BULGIN NON-REVERSIBLE PLUGS and SOCKETS. 
P74 2-pin 4/3; P73 3-pin 4/6; P1094 6-pin 6/6. 


P360 3-pin 4/-; Mains selector panel with plug 1/-. 


C.R.T. BOOSTER TRANSFORMERS 


0%, 25% or 50% BOOST ON SECONDARY. 
2V.0OR4V.0R 
(State Tube voltage required) 


RADIO C 


OMPONENT 


48-HOUR RETURN OF POST MAIL ORDER SERVICE $. 


Our written guarantee with every purchase. 


Buses 133 and 68 pass door. S.R. Stn. Selhe 


, 


b 
a) 


a 


es: 
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x 


1964 RADIOGRAM CHASSIS 


Three Wavebands: 


Five Valves 
S.W. 16 m. 


Latest Mullard 

ECH81, EF89, EBC81, 

¥ EL84, EZ80 

A.C. 200-250 v. 4-way switch. 

Short-Medium-Long-Gram. Ferrite Aerial. A.V.C. and 

watts 3 ohm. Chassis 18}in. x 
Glass dial size 13in. x 4in, 

Two Pilot Lamps. Four Knobs. 

Aligned and calibrated. Chassis isolated from mains, 


BRAND NEW £9.15.6 


Matched Speakers 8in, 17/6; 10in, 25/-3 


80 


Carr. 4/6. 
12in. 30/-. 


Coax 


Ohm 
CABLE 
Semi-air spaced 6d. yd. 
40 yd. 17/6, 60 yd. 25/- 


Volume Controls | 


Long spindles. _ Midget 
5K ohms to 2 Meg. 
L/s 3/-. D.P. 14/6. 


Stereo L/S 10/6. D.P. 14/6. at 500 me/s, 
Linear or Log Tracks. Ideal 625 lines 1/6- yd. 


CAR AERIAL WING 15/3. PLUGS 1/6. Ditto sockets 1/3. 

COAXIAL PLUG 1/-. TRIPLEXERS Bands I, I, III 12/6. 

PANEL SOCKETS 1/-. rd 

COAX. OUTLET BOXES. 
- BALANCED TWIN FEEDER 6d. yd., 

TWIN SCREENED FEEDER 1/- 80 ohms. 

EXTENSION SPKR. CONTROL, 10 ohms 3/-; 25 ohms 6/6. 

TELESCOPIC CHROME AERIALS. 13in.’ extends to 

48in. 8/6 each. T.V. AERIAL B.B.C. and LTV. 15/-. 

RESISTORS. Preferred values, 10 ohms to 10 meg, 

2 W., 2 W., 1 w, 4d.; 1) w., Sd.; 2 w., L/-. 

HIGH STABILITY. +} w. 1%, /-. Preferred values, 10 
ohms to 10 meg. Ditto 5%, 1¢ ohms to 22 meg., 9d. 


Low loss 5dB per 100ft, 


5 watt 1/3 
20 watt WIRE-WOUND RESISTORS 1/6 
15 watt 10 ohms 10,000 ohms 2Q/- 


12.5 K. to 25K. 10 w, 


LF. TRANSFORMERS ‘7/6 pair 
465 ke/s, Slug Tuning Miniature Can, 21> lin. 
High Q and good band width. Data sheet supplied. 


WIRE-WOUND 4-WATT 
STANDARD SIZE POTS, 
LONG SPINDLE VALUES 
50 OHMS. to 50K, 6/6; 
100K, 7/6. 


Compression ceramic 30, 50, 70 pF, 9d.3 


WIRE-WOUND Pots. 3 
WATT. Pre-set Min. T.V. 
Type. All values 10 ohms 
to 25K, 3/- ea., 830K, 4/-; 
Carbon 30K to 2 meg., 3/-. 


TRIMMERS, > 
100 pF 150 pF, 1/3; 250 pF, 1/6; 600 pF, 750 pF, 1/9: 
Phillips 0 to 10 pF, 3 to 30 pF, 1/- each. T.V. etc. 1000 pF» 
with knob, 2/-; RADIO SCREWDRIVER, 5in., 6d. 

Bulgin Test Prods 2/9 ea. Neosid Trimming tools 1/9. 

NEON MAINS TESTER-SCREWDRIVER, 5/-. 

SOLDER MULTICORE 4d. yd. SAVBIT DISPENSER 2/6. 


HIGH GAIN TV. PRE-AMPLIFIER BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18 dB, ECC84 valve, 

Kit price 29/6 or 49/6 with power pack, Details 

6d. (PCC84 valves if preferred for 0.3a heater chains), 
|BAND III I.T.A.—same prices. 

Tunable channels 8 to 13. Gain 17 dB. 

coils and circuit only, 9/6. Chassis 4/9, Band I or Ty. 


PAXOLIN PANELS, -Lin. < 10in. 


x 8in, Z/-, 
RECTIFIERS, RM1 5/-; RM2 6/-; RM3 8/-; RM4, RMS, 


14A100, 14A116 10/- each; K3/25, 600 v. 5 ma. 5/-. 
MINIATURE CONTACT COOLED RECTIFIERS. 250 y. 
60 mA., 7/6; 250 v. 85 mA., 9/6; 200 mA., 21/-; 300 mA., 
27/6; Full Wave Bridge 250 v. 75 mA., 10/-; 120 mA., 15/-. 
Silicon 250 v. 450 mA., 10/-. 
SELENIUM RECT. Popular type. 300 vy. 85 mA., 5/-. 
COILS Wearite ‘‘ P *’ type, 4/- each. : 
Repanco. L. and Med. T.R.F. reaction, 4/6 ea. 

OSMOR MIDGET ‘ Q * type, adj. dust core, from 4/- each, 
FERRITE AERIALS (VALVE) M, 8/9; M.L. 12/6. r 
FERRITE ROD AERIALS. L. and M. for transistor circuits, 
OSMOR 10/- each. WEYRAD 12/6 each. = 
FERRITE RODS 8 jin. 3/-; 6 fin. 3/-; 6x ain. 3/-. 


QMAX CHASSIS 


tin. 14/6 Igin. 18/- 2in. 34/3 
Zin. 14/6 Itin. 18/6 Zin. 37/9 
Zin. 15/6 1 in. 20/- 2kin. 4/9 
Zin. 15/9 IZin. 20/- lin. sq. 31/6 
lin. 18/- IZin. 20/6 tein. sq. 28/- 
Iyein. 18/- IZin. 22/6 


EXPERTS ANSWER ALL ENQUIRIES 


SPECIALIST 


*. charge I/-, Full list, |/-. C.0.D. 2/- extra, 


WIRELESS WorLD 


ALUMINIUM CHASSIS. 
4 sides, riveted corners, 
Sides, 7in. x 4in., 4/6; 
6/9; 18in. 

14in., 12/6 


9in. x Tin. 


14in.- 9in:, 4/-; 


12in. x 8in., 3/- 
8in. < 6in., 2/-; 


Bin. x 4in., 1/6. 


H.F. CHOKES, all wave, 2/ 6. Osmor QC1, 6/9. 


T.R.F. COILS A/HF, 77/- pair. 
DUST CORES 


* 2tin. or fin. sq. x 1tin., 2/- with 


18 s.w.g. 
lattice. fixing holes, 2iin, 


* 9in., 8/6; 14in.: x lin. 10/6; 15in. x 
ALUMINIUM PANELS, 18 s,w.g. 12in. x 12in., 4/6; 


iin., 4d. Purple Cores tin. 6d. 
ALADDIN FORMERS and cores. jin, 8d., fin, 10d., 
0.3in, FORMERS 5937 or 8 and cans TV1 or 2, jin, sq. 


Plain, undrilled, 


» 5/9; 1lin. x in, 


jilin. x 7in., 2/-; 


cores. 


SLOW MOTION DRIVES, Epicyclic ratio 6-1, 4/3. 


SOLON IRON 25 


A.N.T.E.X. PRECISION sub-miniature iron, 200 or 240 y, 


EAGLE 4 TRANSISTOR 
RADIO AMPLIFIER 


Powerful ready built miniature push. 
output transformer, 4 transistors. 
record players, intercoms., or ‘ 


PRICE 47/6 9 v. Batt. 2/6 23in 


MAINS DROPPERS. Midget. With adj. sliders, 
1,500 ohms, 6/- 
0.1A 2,000 ohms, 6/-. 


0.3A 1,000 ohms, 6/- 0.15A 


0.2A 1,200 ohms, 6/- 
Line Cord 100 ohms ft 0°22 3-way 1/- 


BARGAIN SINGLE PLAYER K 


£9.15.0 


WITH 2-STAGE AMPLIFIER 3 


4-SPEED E.M.I. TURNTA 
CRYSTAL PICK-UP FOR 
Cut out Mounting Board 


D3035, 7.3 CT:1 Push Pull to 3 ohms for OC72...... 11/- 
D3084, 1.75:1 C.T. Push Pull Driver for OC72......_. 11/- 
D38058, 11.5:1 Output to 3 ohms for OC73, etc....... 11/- 
D167, 18.2:1 Output to 8 ohms for 0072, etc....... 12/- 
D239, 4.5:1 Driver, tin. ins eine oe Ss 11/6 
D240, 8.5:1 Driver jin. x jin. x BIDE hatte clans 11/6 
ARDENTE TRANSISTOR VOLUME CONTROLS 

VC1545, 5K with switch, 5/8. ¥C1760, 5K with switch 10/6. 
DEAF AID EARPIECE Xtal or magnetic, 7/6. 


Size 4x 12 x Zin. 


Complete with full instructions and circuit. 


post 5/- 


HIGH-FLUX 5in. SPEAKER, 


FAMOUS MAKES 
PLASTIC RECORDING TAPE 


PUSH-PULL 


pull amplifier with 
Ideal for use with 
BABY ALARM” 


. SPEAKERS 15/-. 


ft. 


IT 200/250v. A.c- 
ss cabinet) 


-WATT 


BLE 
L.P. & 78 
122 x 9Zin. 


2.5 mm. or 3.5 mm, 


Double Play Zin. reel, 2,400ft. 42/- a... 
bin. reel, 1,200%, 25/- | Spare one 
: 4in, || Bj 
Long Play in. reel, 1,800ft. 22/6 din. - Q/- 
5iin. reel, 1,200ft. 17/6 5iin “. Q/- 
Sin. reel, 900i. 15/-| 7in 2/6 


Standard Zin. reel, 1,2008t. 


Sin. reel, 600ft. 


Screws 6BA, 4BA , 6d. doz. 


200/250v. A.C, 


48-Hour Mail Order 


337 WHITEHORS 
WEST CROYDON 


(Export welcome. Send remittance and extra postage, no C.O.D.) 


11/6 
‘* EASYSPLICE ’’ Tape Splicer 5/-. 


Nuts 6BA, 4BA 6d. doz: 


THE “ INSTANT ” BULK TAPE 
ERASER AND RECORDING HEAD 
DEMAGNETIZER 


4/6 
Splicer Tape 3. 


E ROAD 


Telephone 
THO 1665 


B.B.C. 2 TRANSISTOR 
M.W. and L.W. Radio Kit, 
Circuit and Details Gd. Real performance, 


111 


_ FOR — IMMEDIATE — DESPATCH — PHONE — US — TODAY 


BUILD YOUR OWN 
RECORD PLAYER 


FROM 


£9.19.6 
AND 


SAVE 
POUNDS 


4 Speed Autochange or Single Player units supplied 
with Brand New 2-tone Portable Cabinets 17 x 15 » 81in. 
Strong carrying handle, gilt finish, clips and hinges. 
As used by Famous Make for 20 gens. models. Ready 
cut-out motor board 14 » 18in. Front baffle with 7 = 4in. 
high flux loudspeaker and 3 watt 2 valve UY85, UCL82 
2-stage amplifier ready built on metal chassis 12 % 3 » 
2hin. Quality 3 ohm output transformer, low hum 
level circuit. Volume and Tone controls, 3 core safety 
mains lead. All items fit together perfectly. Special 
instructions enable assembly in 30 minutes, only 
5 wires to join: 12 months’ written guarantee. Available 
Separately or package deals as below: 
AUTOCHANGE KITS Complete—as above. 

B.S.R. Monarch UA14 ++ £11/10/- P.P. 5). 

Garrard Autoslim £12/18/- PP. 5/- 
SINGLE PLAYER KITS Complete—as above, 

E.M,I. Junior £9/19/6 P.P. 5/- 
£11/15/- P.P. 5/- 


OR SEPARATELY 
Cabinet with board 14 x 13in, £3/9/6 P.P. 3/6 
cut out to your choice free of charge. 


Amplifier with 7 x 4in, speaker £3/17/6 P.P. 3/6 
£5/19/6 P.P. 


£6/17/6 PP. 
£6/17/6  P.P. 


SINGLE PLAYERS, 
Garrard SRP 10 auto stop/start £5/5/- 
E.MLI. auto stop/start «+.» £5/5/- 
E.M.I, Junior. ............ 


TRANSCRIPTION UNITS 
Philips AG1016 Stereo/mono. . 
Garrard 4HF Mono xtal ke 
Garrard AT6 Mono xtal .... 10/10/- P.P. 5/- 
Garrard units £1 extra with Stereo/mono xtals. 


BARGAIN Stereo/Mono 
B.S.R. Autochange UA12 
Replacement sapphire Stylii....5/- diamond 15/- 
Replacement Xtals from 15/-; Stereo from....- 
Dust Bug Record Cleaner.................. 


NEW MULLARD TRANSISTORS 
OC71 6/-, OC72 7/6, OC81D 4/6, OC81 7/6, AF115 
10/6, AF114 11/-, 0044 8/-, 0C45 8/-, 0C171 9/-, 
0C170 8/6, AF117 9/6. Transistor Holders 1/3. 

Sub Miniature Condensers. 0,1 mFd., 30 v., 1/3. 1,2,4, 
5, 8, 16, 25, 30, 50, 100 mFd., 15 volt 2/6 each, 


‘©§ 11’ TRANSISTOR RADIO 


First-class components to make a 6-transistor 2-waye- 
band superhet chassis. Ideal for Portable or table 
radio. Ali parts including BVA transistors, ferrite 
aerial, printed circuit. 8} 2iin., but EXCLUD- 
ING speaker a ikea a ohms output. Simple 
instructions 1/6 (free with kit), 

£4.5.0 


Speakers 35 ohm., 7/4in., 21/-. 

din.,; 17/6; 8iin., 15/6. 

WE Y R A D 
TRANSISTOR SUPERHET TRANSFORMERS, COILS 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 
Long and Medium, Wave Aerial_RA2W with CAR 


AERIAL COIL. 6in. rod +7 in., dia., 208 pF, 
tuning 


£7/10/- PP. 3/6 


9/6 
and 
9/6 

/6 


+ DIODE —22/6 
Earpiece 7/6; Battery 9/3, 


<== 


SINCLAIR “SLIMLINE” 49/6 
2 Transistors plus 2 Diodes, Med. wave kit. Cabinet 
38 x 1} x jin. Includes earphone, printed circui* 
Ferrite Rod. Guaranteed no aeria) required, Batt. 3/6 


JuNE, 1964 


R.S.C. 


BRADFORD 


BZ. , 


R.S.C. 


LEICESTER BIRMINGHAM 


WIRELESS WORLD 
Post Terms. €.W.O. or C.0.D. No C.0.D. under £1. 
Postage 2/9 extra on orders under £2. 4/6 extra under 


R.S Cc. £5 unless carr. stated. 
HULL M’CHESTER LIVERPOOL LEEDS 


Post Orders to R.S.C. (M/C) Ltd., 54 Wellington St., Leeds, 1- 
Trade Supplied. Personal Shoppers to any of Branches below. 


SHEFFIELD 


32 High Street 6 Gt. Western Arcade| 13 Exchange Street 51 _ |8-10 Brown Street 73 Dale Street yee jMecea)| 56 Morley Street 
(Opp. Snow Hill Stn.) | (Castle Market Bldgs.)! Savile St. | (Market Street) | 4 ius. from Bachonge Leeds; 1 (aboveAlhambra) _ 


98, Sins (No half day) | (Half day Wed.) 


(Half day Thurs.) (No Halt day) 


~ DERBY 


. 26 Osmaston Rd. 
The Spot 


(No half day) 


AUDIOTRINE HI-Fl TAPE RECORDER KIT 


Build a high quality recorder in the £70 class for only 


(No half day) (Half day closing Thursday) 


HI-FI 10 WATT AMPLIFIERS Only 3 pairs of soldered 


joints plus mains. 


AND NEW CARTONED MANU- 
FACTURER’S DISCONTINUED, 


OvEL £7.19.6 


(Half day Wed.) Carr. 4/€. GNs, Gan be OR DEPOSIT £2.13.9 - 
——= A REMARKABLE OPPORTUNITY. 1 Carr: assembled in and 12 monthly payments of 44/-. 
Push-pull output. Latest high efficiency Mullard valves. 2 17/6. lh Cash: price if settled in 3 months, 
Dual separately. controlled inputs for mike and gram. our. 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR THE 
AUDIOTRINE HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 7~x4in. 
LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools, a) Portable Cabinet. 
size. approx. 14}. 15 x 8tin., finished in durable and attractive duo tone. Policrome 
connection diagram tor wiring amplifier to transcriptor. 

FEATURES INCLUDE: 
+ 8-SPEEDS. > FREQUENCY RESPONSE 50-11,000 c.p.s. * SWITCHED NEGATIVE 
FEEDBACK EQUALIZING FOR EACH SPEED % OUTPUT 4 WATTS % MAGIC 
EYE RECORDING LEVEL INDICATOR % 3 MOTORS. %& Fast rewind »% TAPE 
MEASURING AND CALIBRATING DEVICE ~% TAKES FULL 7in. D: ‘ER F 
OF TAPE % NEGLIGIBLE HUM »% ENTIRELY EFFECTIVE AUTOMATIC ERASURE, 
Send S.A.E. for. leaflet. 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BM1: An all-dry battery, eliminator. Size 5} 4} x 2in. approx, Completely 
replaces batteries supply 1.4 -v. and 90 v. where A.C. mains 200-250 v. 50 c/syis. available. 
Suitable for-all battery portable receivers requiring 1.4’'v. and 90 v. This includes latest 
low consumption types. Complete kit with diagram 39/9 or ready for use 46/9 
Type BM2. Size 8x5} x 2tin. Supplies 120 v. 90 v. and 60 v..40 mA. and 2v, 0.4a. 
to 1 amp., fully smoothed THEREBY COMPLETELY RELPACING BOTH H.T. BAT- 
TERIES AND L.T. 2 v. ACCUMULATORS when connected to A.C..mains supply 200- 
250 v. 50 c/s. SUITABLE FOR ALU. BATTERY RECEIVERS normally using 2-v. 


accumulator, 
Complete kit with diagrams and instructions: 49/9 or ready for use 59/6. 


Separate bass and treble controls. High-sensitivity. Output 
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and 
in perfect working order. For 200-250 A.C. mains. 


LINEAR TAPE PRE-AMPLIFIER Type LP/1. Switched 
* negative feedback equalisation. ‘Positions, for Record 
lfin., 3}in., 7}in. and Playback. EM84 Recording Level 
indicator. Designed primarily as the link between Collaro 
Tape Transcriptor and -high fidelity amplifier but suitable 
almost any Tape Deck. Sg GNS. Send S,A.. for leaflet. 


EXTENSION SPEAKERS, in handsome, walnut veneered 
cabinets. All standard-2-3 ohms, 6}in. 29/9. 8in. 35/9. 


LINEAR L45 MINJATURE 4/5 W. QUALITY AMPLIFIER: 
Suitable for use with any record. playing unit and most 
microphones. Negative féedback.12 D.B. Bass and treble 
controls. For A.C. mains input of 200-250 v. 50 c.p.s. Out- 
put for 2/3 ohms speaker. Three miniature Mullard Valves. 
Size only 65x 5tin. high. Chassis: fully- isolated from 
mains, Guaranteed 12 months. Only £5 19 6 OR 
Deposit 22/- and 5 monthly payments ~ + 
Sensitivity 2,000 ohms per 


of 22/-. Send 8.A.E. for leaflet. 

CABY MULTIMETERS. M1. 

volt. A.C. and D.C. 54/-, Al0. Basic meter sensitivity 
155 microamp. A.C. and D.C. ranges. £4/11/6. B40. 
Sensitivity up to 10,000 ohms. per volt A.C. and D.C. 
£6/2/6.. TMK500 30,000 ohms per volt. A.C. and D.C, 
£8/19/6.. Send 8.A.E. for leaflet. 


SUPERHET RADIO FEEDER UNIT 
Design of a high quality Radio Tunez (specially suitable 
for use with any of our Amplifiers). Triode Heptrode, 
F changer is used. Pentode I.F. and double Diode Second 
Detector. Delayed:A.V.C. W. Ch. Sw. incorporates Gram. 
position. Controls are Tuning, W. Ch. and Vol. Simple 
alignment instructions. Only 250 v. 15 mA. H.T. and L.T. 
or 6.3 v. 1 amp. required from amplifier. Size of unit 
approx. 9-6-7in. high. Send S.A.E. for illustrated leaflet. 
Total building cost of 5 GNS. Point-to-point. wiring 


POWER PACK KITS. Only 19/11. Fully smoothed H.T. output of 250 v. 60 mA. and L.T, supply of 6.3-'v. 1.5 amp; 
Consisting of Double Wound Mains Transformer 230/250 v. 50 c.p.s. A.C. primary. Selenium. Rectifier.. Smoothing) 
Choke, Double Electrolytic Condenser. Aluminium Chassis and. Circuit. 


LONDON(|EDINBURGH|GLASGOW 


238, Edgware Road, W.2. 133, Leith Street 326, Argyle Street 
Now open Now open (Half Day Wednesday) Now open (Half Day Tuesday): 


SENSATIONAL STEREO OFFER 


R.S.C.. 3 WATT GRAM AMPLIFIER KIT 


diagrams and instructions 2/6, 

STOCKISTS OF ARMSTRONG 
CHASSIS, GOODMANS, W.B., 
and FANE SPEAKERS, LINEAR, 
LEAK, YVERDIK, ROGERS, DULCI 
AMPLIFIERS, GARRARD and 
GOLDRING T/TABLES casHor .P. 


THE SKYFOUR T.R.F. RECEIVER 

A design of a 3-valve 200-250 v. A.C. mains L. and M. wave 
T.R.F. receiver with selenium rectifier.. It employs: valves 
6K7, SP61,,6V6 and is specially designed for simplicity 
in wiring. Sensitivity and quality are well up to standard. 
Point’ to Point wiring diagram, instructions and parts list 
1/9. This receiver can be built for a maximum of £4/19/6 
including veneered walnut cabinet. 


ACOS GP67-2G HI-FI Crystal Cartridges with sapphire 
stylus. Standard replacement for: Garrard, B.S.R. and 


Collaro. Only 16/9. -Acos Stereo/Monaural 35/9. Ronette 
Stereo/Monaural’.39/9. 


R.C.A. 20-WATT  RE- 


Complete kitof parts to construct a 3+3 watt good quality 
stereo amplifier providing realistic reproduction. Suitable 
all stereo pick-up heads. Ganged vol. and’ tone controls. 


Pre-set: balance. For 200-250 v. A.C. mains only, Fully 
isolated «chassis, 3 
Or including Stereo Head 19/9 extra. Carr, 4/6. 


R.S.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 
Valves EZ81,. ECC 
83, HCC83, BL84, 
BL84. Separate 
bass and treble con- 
trols giving: ‘“* cut ”’ 
and. “ boost.”” Sen- 
sitivity 50 mV. 5 
watts: high quality 
output on each 
channel. Can be 
used as straight 10 
watt amplifier. Controls: Stereo/Monaural switch, ganged 
volume, ganged treble, ganged bass and balance. 
Output for 3 ohms speakers. Point-to-Point 8 GNS 
Carr. 7/9. 


wiring diagrams and instructions. Mlustration 
full. wiring details and priced parts list 1/9. 
Or supplied assembled and tested 59/6 extra. 


All parts to construct a very compact, highly sensitive 
amplifier suitable for any type of single or autochange 


player. Size 12x2}x2tin. Chassis is isolated. Mains 
transformer for 200-250 v. A.C. mains. Out- 

put: for 2-3-ohm speaker. Volume and tone 39 /9. 
control with mains switch. Only: 


GL38A MINIATURE 3 WATT GRAM AMPLIFIERS. For 
200-250 v.50 c.p.s; A.C. mains. Overall size only 113 x 
2) x 2hin. Fitted: Vol and Tone Control with mains switch. 
Designed ' for use with any kind of single player or record 
changer unit. Output for 2-3 ohms’ speaker. Guaranteed 


12 months. Only 59/6. 
SELENIUM RECTIFIERS 


L.T.. Types 


2/6 v. *-a H.W... 1/9 120° v. 40: mA, 3/9 
6/12 v. } a. HW... 2/9 250) v. 50° mA... 3/11 
Following F.W.. (Bridge) 250° v. 60 mA..... 4/11 
6/12. vs. 2 EST 250°¥..80mA.....° 6/11 
62 vw 2 a 6 250 vs 250) mA.;, 11/9 
6/12 v. 3B a Contact cooled 

6/2" v. 4S a. - 250 v. 60 mA, H.W. 5/11 
6/12 v. Ba. 250 v. 70 mA. A.W. 3/11 
6/12. v. 6 a.. F.W. (Bridge) Types 

6/12 v.. 10 250 v. 50.mA. 

6/12 v. 15 a.. 250 v. 75 mA. 


R.S.C. Battery Chargers & Kits for 200-230-250 v. 50 c/s. A.C. Mains Guaranteed 2 mths. 


~ 


ENTRANT SPEAKERS. HEAVY DUTY KIT BATTERY CHARGER KITS ASSEMBLED ASSEMBLED 6 v. or 12 v. 4amps. 
Matching for 3, 15, 200} }6/12 v. variable charge} Consisting of Mains Transformer, CHARGERS ; ak on ted se menober 
and 600 ohms only, 4GNS.| Jrate up to 6 amps.| F.W. Bridge, Metal Rectifier, and: variable 
Consisting of | Mains} well ventilated steel case. Fuses, | §-49y.1 Acless meter 27/9 charge selector. 
TRANSISTOR SALE |Trans., F.W. (Bridge), | fuse-holders, grommets, panels, 6-12v.2amp Fitted mr oe Soap eae 
Mullard. OC71 3/9. OC45 |Selenium Rectifier, 0-7] clips and circuit. Carr. 3/9 extra. th SeaGiere Se has ee or 
4/11, O0C44 4/11, OC72 amp. meter. Variable] 6 v. or 12 v. 1 amp.......... 22/9 ae is FRIES oe Dontie Heep 
4/9, OCS] 4/11, OC171 8/9, | Charge Selector. Fuses,| As above with ammeter..: 28/9 eee = ashe ca Well’ ventilated 
ie eas sae fuse - holders, panels,}6 Vv. 2 ampS.................. Antes nee ENTS: ES steel case with 
3/9 ca. Postage 6d. for up to | Plugs and circuit. Only ]6 v. or 12 v. 2 amps. 2 gies ines Renad tine blue hammer finish. Ready for use with mains 
isistors. 59/9. Post 4/6. 6 v. or 12 v. 2 amps.......... Se cite demegars AES OMe Ura Tea 59/9 
Lele AEN * . f use with mains and Carr. 4/6. 
CHARGER (inclusive of ammeter) output leads, Double | Or Deposit 12/- and 5 monthly payments of 12/-, 
JASON F.M. TUNERS| TRANSFORMERS |[§& V- or 12 v. 4 amps., with Fused Carr, | AS above but for 6 amp. charging. 4 GNS. Carr, 
EMT Ul ‘ 200-230-250 v. 50 c/s variable charge rate selector Only i 39/9 3/9. | 5/- or Deposit 16/- and 5 monthly payments of 
Lehrman pleaded 0 9-15 fs Cord pe 12 /9 and: ammeter: <..5...0ec-.. 52/9 16/-: 
, iS ~~ Le. . a te eeeee — __—_ — a = — = = 7. 
Punched Chassis & Valves | 0-9-15 v. 22 a....... 14/9] HEAVY DUTY 14 AMP KIT [ph G6, SUPPLY KITS. Suitable for electric trains. 
Power supply required ]0-9-15 v. 3 a....... 16/9 | at 12 v. (or 24 vat 7 amp.), Consists | "~*~" " __ €onsists. of mains trans. 200- 
180-v. 25 mA. and 6.3 v. {0-9-15 v. 5 a....... 19/9| of Transformer, | Rectifier, | Variable | 950 v. 50-c.p.s. 12 v. lamp, selenium rect, (P.W. Bridge) ; 2fuse- 
ues Se Oa ee £6/19/6 \0-9-15. v. 6 Aaignrerele 23/9 Stove Enamelled Caise and Cireuit. holders, 2 fuses, change direction switch, variable speed regulator, 
Type FMT2... 9gns 0-9-15. v. 8 a....... 28/91 Only 10:GNS, Carr. 15/-. partially drilled steel case and circuit. Very limited number 29/11, 
VALVES ; R.S.C. BABY ALARM or INTERCOM. UNIT KIT 


EX GOVT. SELENIUM RECTIFIERS 


| CHARGER AMMETERS 
12 v. 15 amps. F.W. (Bridge). Only 


0-14 ye 0-3 a. 0-7 a. 8/9 For 200-250 vy. A.C. mains.. Includes all parts, diagrams _ 


Full range Keen prices. and instructions. High sensitivity. Completely safe, 


19/9 


HEAVY DUTY SELENIUM RECTIFIERS Controllable at 
EX. GOVT. SMOOTHING CHOKES 24 wv: 20. amp: Full wave (bridge). 49 9 @ elect See xe 

60m A, 10 h. 400 ohms 3/11, 100 mA. 10h, 100 ohms 6/9. Bracknew re in: two: 
150 mA. 10h. 100 olims ars ieee (ou olen tne ae = oO be 
200 mA. 5:10 h. 100 ohms . 250 mA. 5 h. 50 0: 

3 ) h: 100 ohms 11/9. 200 mA. 9 h. 90 obms 10/9 | R.s.6. POWER: PACKS 200-250 v..A.C. — Com- BOIS Care BIL 
TANNOY 8 WATT RE-ENTRANT LOUDSPEAK- pletely enclosed in louvred enamelled case, 8 x 5} x 23in. Or assembled be st oom 
ERS. 8 ohms for workshop, factory or outdoor use 25/9 ea. | Output fully: smoothed'250 v. 60 mA. and 6.3 v. 2 a. 39/9. tested 6 gns,. 


9W W—158 FOR FURTHER DETAILS. 


JUNE, 1964 


R.S.C. AiO 30 WATT AMPLIFIER 


HIGH FIDELITY 
ULTRA LINEAR 
PUSH-PULL 
OUTPUT 


SIX VALVES EF86, EF86, ECC83, 
807, 807, GZ34, Tone Control Pre-Amp. 
stages are incorporated. © Sensitivity 
is extremely high, Only 12 milliyolt 
minimum input is required for full 
output. THIS ENSURES THE SITUA- 
BILITY OF ANY TYPE OR MAKE OF 
MICROPHONE OR PICK-UP. Separate 
Base and Treble controls give both 

“ Vitt te and “cut” with ample tone | 
correction for long playing records, An extra-input with associate vol. control is provided 
60 that two separate inputs such as * mike ” and gram, ete., can be simultaneously applied 
for mixing purposes, AN OUTPUT SOCKET. WITH PLUG IS INCLUDED FOR SUPPLY 
OF 300 v. 20mA and 6.3 v. 1.5 A, FOR A RADIO FEEDER UNIT. Price iv kit form with 
easy to follow wiring diagram. / 

ONLY Or factory built using latest EL34 output valves and with 12 
Carr. 1 1 Gins months’ guarantee. 14 GNS.- TERMS ON ASSEMBLED UNITS, 
10/-. : , * DEPOSIT 33/9 and 9 monthly payments of 33/9. 

Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation, Negative 
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response +: 3 D.B, 30-20,000 c/s. 
Tone Controls + 12 D.B. at 50 c/s. +12 D.B. to —6 D.B. at 12,000 c/s., hum and noise 
70 D.B. down. Good quality reliable components used. Chassis finish: blue hammer. 
Overall size 12x 9x 9in. approx, Power consumption 150 watts, For A.C. mains 200- 
250 y. 50 c/s. Output-for 3 and 15 ohms speakers. EQUALLY SUITABLE FOR THE 
CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS, IDEAL 
FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS, ELECTRONIC 
ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can 
supply Microphones, Speakers, etc., at keen cash prices or on terms with amplifiers. EX- 
PORT ENQUIRIES INVITED. 


LOUDSPEAKERS, 2}in. to 18in. at keen prices, Jin. 6-8 watt 3 ohms 29/11. 
10 watt-12,000 lines 3 ohms or 15 ohms. 59/9. TWEETERS, din. R.A. 
R.A. 15 ohms 25/9. W.B. 15 ohms 32/8. Fane 15 ohms, Pressure type 


12in : 
3 ohms 25/9. 
£8/15/-. 


FANE HEAVY DUTY HI-FIDELITY SPEAKERS 


12in. 15 ohms. Cast. chassis. 


Exceptionally robust 2in, diam, Voice Coil Assemblies. 


122/10 20 watis .. 5 ens. 122/10A 20 watts .. 6 gns, 
122/12 20 watts ..-6 gns. 122/124 20 watts ..£7 19 6 
122/14 22 watts .. 9 ens, 122/144 22 watts ..10 gens. 

* 122/17 25 watts ..1] ens. 122/17A 25 watts ..12 gns. 


15in. 150hms. Cast chassis. ‘Exceptionally robust 2in. diam, Voice Coil Assemblies, 
= 152/12 20w, ....12 ens. 152/12A 20w.......13 gns. 
152/14 27w.. ++». 14 gns, 152/144 27w....... 15 gns. 
152/17 35w.......16 ens. 152/17A 35w... 22.17 gns, 


“A” indicates dual cone type 30-17,000 ¢.p.s, Send 8.A.B, for leaflets. Terms available, 


R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER 


A highly sensitive 4-valve quality amplifier for the home, small club, ete. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 


WIRELESS WORLD 


‘113 


R.S.C. All 12-14 WATT AMPLIFIER 
HIGH FIDELITY i 
PUSH-PULL ULTRA 


LINEAR OUTPUT 
‘“‘BUILT-IN ”’ 
PRE-AMP STAGES 
Two input sockets with associated 
controls allow mixing of “‘ mike” 
and gram, as in A.10 High sensitivity. 
Includes 5 valves ECC83, ECC83, EL84, 
ELS4, EZ81, High Quality sectionally. 
wound output transformer specially 
designed for Ultra Linear operation ‘ 
and reliable small condensers of current manufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE “ Lift’? and * Cut.” Frequency response + 3 D.B. 30- 
30,000 c/s. Six negative feedback loops. Hum level 60 D.B. down, ONLY 23 millivolt 
INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick- 

ups and microphones. Comparable with the very best designs. 

For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, ete. OUTPUT SOCKET with plug provides 300v. 30 mA, and 
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx. 12«9x7im. For A.C. 
mains 200-250 v. 50 c/s. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis is fully punched. ‘Fall instructions and point-to-point wiring. 8 Gns Carr, 
diagrams supplied (or factory built 51/6 extra) ONLY o10/- 


If required louyred metal. covers with 2 carrying handles can be supplied for 18/9, TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 morthly payments of 24/9. Send S.A.H. 
for illustrated leaflet detailing Cabinets, Speakers, Microphones, ete. with cash and 
credit ternis, 


MAJOR 30 WATT GUITAR AMPLIFIER 
A Multi-Purpose High Fidelity, High Output Unit for Vocal and instrumentalist Groups. 
Incorporating two 12in, heavy duty 25-watt high flux (17,000 lines) loudspeakers with 2in, 
diameter pole pieces (total flux 220,000 lines), Designed for efficiently handling more than 
full output of amplifier at frequencies down to 25 c.p.s. One speaker has an aluminium 
speech coi] and dua] cone to extend frequency range up to17,000c.p.s. : 
Heavily made cabinet of convenient size 2421 »14in. has an exceptionally attractive 
covering in two contrasting tones of Vynair, For 200-350 v. 50 c.p.s, A.C. mains operation. 
EMINENTLY SUITABLE FOR BASS, LEAD or RHYTHM GUITAR AND ALL OTHER 
MUSICAL INSTRUMENTS, Four jack socket inputs and two independent vol. controls for 
simultaneous connection of up to four instrument pick-ups or microphones. 
Separate bass and treble controls providing more than adequate ‘‘ Boost” or ‘‘ Cut’ 
Level frequency response throughout the audible range. 
39. Gns Or DEPOSIT £4/3/- and 12 monthly payments 
2 Carr. 17/6. of £3/9/11. 
Superior to units at twice the cost. Send S.A.E. for illustrated leafiet. 


R.S.C, BASS-20 GUITAR AMPLIFIER. 
R.S.C. JUNIOR GUITAR With 15in. 30 watt heavy duty speaker. 
AMPLIFIER 


Robust Rexine covered- cabinet. Only 
5-watt high quality output. Incorporating |. 29: Gus. Send 8.A.E. for leaflet. 
high flux 12in, 10 waft, 12,000 line loud- 
speaker. Sensitivity 30 m.vy. High. im- 
pedance jack inputs. Handsomely strongly 
made cabinet (size 14x 14% 7in. approx.) 
finished in contrasting shades of Rexine 
and Vynair. 200-250 A.C. mains operaticn. 
£9/19/6 Carr. Send §S.A.E. 
7/6 for leaflet. 
Or DEPOSIT 22/3 and nine monthly pay- 
ments of 22/3. . 


LINEAR TREMOLO/PRE-AMP. UNIT 
Designed for introducing the Tremolo 
effect to any amplifier fitted with a reserve 
power supply point for smoothed 0.17. aud 
6.3 v. A.C. This applies to practically all 
amplifiers of our manufacture and tuo those 
of several other manufacturers. The. unit 
plugs into power supply point and any 
input socket of amplifier. Controls are 
Speed (feequency of interruptions). 
Depth (for heavy or light effect). Volunie, 


fidelity pick-up heads in addition to all other types of vick-ups and practically all makes, 
Separate Bass and Treble controls are provided. These give full long 
i 


equalisation. Hum-level is negligible being 71 D.B. 
down. 15 D.B. negative feedback is used. - H.T. 
of 300 v. 26 mA, and L.T. of 6.3 v. 1.5 a. is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier, Wor A.C. mains input of 200-250 v. 
50 c/s. Output for 2-3 ohms speaker. Chassis is not 
alive. Kit is complete in every detail and includes 
fully punched chassis (with baseplate) with the blue 
hammer finish and point-to-point wiring diagrams 
and instructions. .Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra, plus 3/6 car- 


riage, Or deposit 22/- and five monthly payments of 22/- forassembled unit. 


R.S.C. T RANSFOR M E RS Fully Guaranteed. Interleaved & Impregnated. 


MAINS TRANSFORMERS. Primaries 200-250 v. 50 c/s. 
FULLY SHROUDED. UPRIGHT MOUNTING. 
250-0-250v. 60 mA., 6.3 v. 2a., 0-5-6.3 v. 2a. 24-3-3in, 17/11 
250-0-250 v. 100mA., 6.3 v. 4 a., 0-5-6.5 fs 
300-0-300 v. 100 mA., 6.3 v. 4 a., 0- 
300-0-300 ¥, 130 mA., 6.3 veda. c.t., 6 
Mullard 510 Amplifier 
350-0-350 v. 100 mA., 6.3 v. 4a., 0-5- 
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5 


425-0-425 v. 200 mA., 6.3 v. 4a., c.t., 5 V eset 
425-0-425 v. 200 mA., 6:3 v. 4a.,6,3 v.4a.,5 v.3a. 59/9 
450-0-450 v. 250 mA., 6.3 v.4 a, C,T. 5 v.3a..... 69/9 


TOP SHROUDED DROP-THROUGH TYPE 
260-0-256 v. 70 mA., 6.3 v. 2 a., 0-5-6.3-v. 2a..... 17/9 


250-0-250 vy. 100 MA., 6.3:-V. 3.5 ace oe oe eda eee 19/9 
250-0-250 v. 100 mA., 6.3 v. 2a., 6.3 v.1la.. . 21/9 
350-0-350 v. 80 mA., 6.3 v, 2 a, 0-5-6.3 V.2 a... - 18/11 
250-0-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 V.3a..... 26/9 
300-0-300 v. 100 mA., 6.3 v.4a.,0-5-6.3 vy. 3a..... 26/9 
300-0-300 v. 130 mA.,.6.3 v. 4 a., 0-5-6.3 Vv. 1 a, 
suitable for Mullard 510 Amplifier ............ 29/9 
350-0-350 v. 100 mA., 6.3 v. 4.a.,.0-5-6.3 v. 3 a..... 26/9 
$50-0-350 y. 150 mA., 6.3 v.4 4., 0-5-6.3 v.3a..... 81/9 
MIDGET CLAMPED TYPE. Primaries 200-250 y. 
250-0-250 v. 60 mA., 6.3 v. 2 a., 28 28 x 2tin..... 12/9 
250 v. 60 mA., 6.3 v..2 a. Size 28 x 28 X 2hin....... 11/9 
FILAMENT TRANSFORMERS 12 v. la. CS 7/9 
6.3 v. 1.54, 5/9 B3.v. Sas4. - 8/11 
6.3 v. 2 a. 7/6 CSW. O Wie se ssisl TERS. 
12y. 3a. or 24v.1.5a 1'7/9 
AUTO (Step Up/Step Down) TRANSFORMERS 
50-80 watts 110-120 v./230-250 v. statis he «++. 43/9 
150 watts 110-120 v./200-250 v.... bi aie 'ae 27/9 
250 watts 110-120 y./200-250 v. -.....+-- ‘Zeerei se SOLO 


W.B. “STENTORIAN”’ HIGH FIDELITY P.M. SPEAKERS. 
HF1012. 10 watts rating. Where a really good quality 
speaker at a low price is required, we highly recommend this 
unit with an amazing performance, £4/12/6, Please state 


- whether 3 ohm or 15 ohm required. 


a 
BASS REFLEX CABINET. Designed for above speaker. 
Acoustically lined and ported. Polished walnut veneer 
finish. Size 18x12x10in. Strongly made. Handsome 
appearance. Ensures superb reproduction for only £3/19/6. 


MICROPHONES. 


playing record 


18 


APS SS TE ET OT 
OUTPUT TRANSFORMERS 


Midget Battery Pentode 66.1 for 884, etc......... 4/6 
Small Pentode.5,0000 to 3Q............0. BAe, 4/6 
Standard Pentode 5,000Q to 3Q.......... tages 5/9 
Standard Pentode 7,000Q to 3Q............4- 2. 5/9 
Push pull 8 watts EL84 to 3Q ©... 00. 0.d..000 Ai mes 
Push pull.8 watts ELS4s to 15Q) wel... ee eee ees 8/ 


Push pull 10-12 watts 6V6 to'3Q or 15Q.. 16/9 
Push pull 10-12 watts to match 6V6 to 3-5-8 or 15 17/9 


Push pull ELS84 to 3 or 15Q 10-12 watts.......2.. 17/9 
Push pull Ultra Linear for Mullard 510,-etc,...... 29/9 
Push pull 15-18 watts, sectionally wound 6L6, 

KEGG, ete; for'3 or 152 ue. fis Seca veloc .--. 29/9 


Push pull 20 watt high-quality sectionally wound, 

EL34, 6L6, KT66, ete., to 3 or 15Q fully shrouded 47/9 
MICROPHONE TRANSFORMERS 
120-1 High quality, clamped.......2...c.0000.008 8/9 


SS 


SMOOTHING CHOKES 
250 mA., 5 H., 1009 11/9 80 mA., 10 H., 35009 5/6 
150 mA.,7-10H,2509 11/9 60 mA., 10 H., 4000 4/11 


100 mA., 10 H., 2009 8/9 lamp. 0.50 L.T. type 6/6 
SR RR 
AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 
Designed to provide a . 

smooth frequeney response 
from 40-20,000 ¢.p.s. con- 
sisting of 12in. 12,000 line 
15 ohm speaker. Crossover 
Unit and Tweeter. Highly 
recommended for use with 
any High Fidelity Ampli- 
fier. 10 Watt Unit 
‘£4/19/6 or Deposit 11/8 
and nine monthly pay- 
ments of 11/3. 20 Watt 
Unit £6/19/9 or Deposit 
15/9 and nine monthly 
payments of 15/9. 


ACOS PICK-UP ARMS. 
Fitted Hi-Fi Turnover, Crystal Cartridge only 29/11 


9WW—159 FOR 


FURTHER DETAILS. 


from 14/9. Also Desk & Floor Stands 


R,S.C. SENIOR 15 WATT LEAD OR RHYTHM GUITAR AMPLI- 
FIER. High-fidelity push-pull output. Separate bass and treble 
“ent” and “ boost” 
inputs so that two instruments or “ mike” and pick-up can be 
used at the same time. 
loudspeaker with cast chassis is used. Cabinet is well made and 


and Switch. Three sockets are for 2 inputs 


Full range and Foot Switch. Only 4 Gns 
s 


controls. Twin separately controlled 


A heavy duty 20 watt high flux: 12in. 


finished as Junior Model. Size approx. 18 x 18 x Sin, 
Or DEPOSIT 37/9 and 12 monthly payments 


Gns. 


81/6. Carr. 10/-. Send 8.4.E. for leaflet. 


a REET roel 


LOUDSPEAKERS IN CABINETS 

12in. 10 WATT. Walnut Veneered Cabinet size 15 15 x 8in, 
High quality 12in. 10 watt 12,000 line speaker, 
Or Deposit 11/3. 


approx, 
3 ohms or 15 ohms. £4/19/6. Carr. 5/-. 
and nine monthly payments 11/3 
12in. 20 WATT. High Quality 
15,000 line 1/speaker 15 ohms in 
Cabinet finished as aboye. Size 
18x18 x 8in. £7/19/6. ‘Carr. 
7/9 or Deposit 17/9 and 9 
monthly payments of 17/9. 
15in. 830 WATT. Heavy Duty 
High Flux Speaker, Suitable 
for BASS GUITAR. | Cabinet 
24x21 15in. Heavy construc: 
tion covered in attractive. 
Rexine and Vynair in two con- 
trasting tones of grey. Only 
193 GNS. Or Deposit 37/6 and 12 monthly payments 37/6. 
15in. 50 WATT. 14,000 line speaker with 3in. diameter 
speech coil. 15 ohms Impedance, in Substantial Two-tone 
Rexine and Vynair covered cabinet of pleasing appearance. 
Acoustically lined. IDEAL FOR BASS GUITAR. | Size 
30 x 24 x 16in, approx. ONLY 29 Gns. Or Deposit £3/15/- 
and. twelve monthly payments 50/-. 


ESS 


R.S.C. STANDARD BASS REFLEX CABINET. For 12in. 
Loudspeakers, acoustically lined and ported. Size 20in. x 
Especially 


14in, x 13in, Beautiful walnut veneer finish. 
recommended for use with Speaker 
system below, £5/19/6. Set of four 
legs can be supplied with brass 
ferrules for 19/6. 

AUDIOTRINE CORNER CONSOLE 
CABINETS. Strongly made. - 
Beautiful polished walnut veneered 
finish. Pleasing design. 

JUNIOR MODEL. To take up to 
8in. speaker, Size approx. 20 x 
11x8in, Only 49/9. 
STANDARD MODEL, 
up to 10in. speaker, 
18 <12in. £4/11/9. 
SENIOR MODELS. To take up to 
12in. speaker and with Tweeter 
cut-out. Size approx. 30x 30~x 
15in. (Recommended for use with 
Audiotrine speaker system). ‘7 Gns. or terms, 


To take 
Size 27. x 
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a= §=LAN-POWER = 


NEW RANGE OF TRANSISTORISED STABILISED LOW VOLTAGE 


D.C. POWER SUPPLIES 7 
400 Series: High Performance Laboratory Models 


STABILITY > 5000 = I 

RIPPLE 500uV_ P-P 

OUTPUT RES < 10 Milliohms 

CONSTANT VOLTAGE 

CONSTANT CURRENT 

FOOLPROOF OVERLOAD 
SMALL SIZE 


AAAAAAA 
VVVVVYY 


A complete range of Power Sup- 
plies is available including minia- 
ture and standard enclosed chassis 
units. High Current metered 


LP401 bench types etc. LP401T 
0-30 v. at 0.5 amp ...... £37 10 0 sabi laceenc 0-30 v. XO-30 v. at 0.5 Amp. £68 
cel Catalogue and prices on request. LP41IT 


0-30 v. at | amp. ...... £48 15 0 0-30 v. XO-30 v. at | Amp. £86 


We also manufacture special purpose-power units to customers requirements 


| LAN-ELECTRONICS LTD. 32uieartyt%@ 


Suppliers of high quality power units to H.M. Government 
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nese tee PER VOLT | oe ped PER. VOLT | : 
MOD TP-10. Reads A.C. | DEL ~5§. Reads vol- ; 
and D.C. volts up to ¥,000; | tagés up to 1,000 D.C. at PANEL METERS 

D.C. current to 500mA; Re-| 20,000 ohms per volt and | 95 microamps D.C. 2hin. Proj. 


~ 2 j. | A.C. at 10,000 o.p.v.; D.C, - 4 
sistance = to-- Meg. Capact current to 500mA; Resistance | | izcular 59/6. 50 microapms D.C. 


eee) - Ese ce sim to 10 Megs.; Capacitance to | ]2}in.- Flush circular, 59/6. 100 
= 0 +36; Outp Jack | 0,1uF; Decibels from —20 to * ; ee 
for Audio measurements. 436. Size; 3x5} x 1fin. microamps. D.C. 2}in. Flush ce 
Size: 34x5xl1tin. £3/19/6.! £5/19/6. cular 39/6. 40 amps. D.C. 2in, 
LAVOIE UHF WAVEMEMETER MODEL 105. Coverage 375] Proj. circular, 37/6. 500 volts A.C. 
725 Mc/s. Complete with correct Calibration Chart. First. : ‘ 7 
class condition. Battery operated and portable. Size 11x 2¢in. Flush circular, 25/-. 
8x7hn. ONLY £3/19/6 (carriage 7/6). LEER 
ES 


MOVING COIL STICK MIKE’ 
DOUBLE BEAM TRANSISTORISED complete starred g ee desk 


peterorececee ce INSULATION TESTER | stand, and screened lead. 
TEO8t Sundlvaient. Fo. Oosdor | Ue _handed operation, no} ONLY 59/6 (post 2/6). 
09D. as used in Oscilloscopes | ranking of generator 3. test- ,) ————— 
by Cossor (339 series) and Jing voltages 100, 250 and 500,} acos 39/1STICK MIKE with 
Hartley & Erskine (13 Series) | to measure up to 500 Meghoms. screened lead and table stand. 
Listed £12. oe Complete with leather carrying} ONLY 32/6. (Post 1/6.) 
= eae 5/.). 25/- case and test leads. ONLY) —_—_——————————= 
= 2 £17/10/-. Illustrated details on} CRYSTAL DESK MIKE with 


30,000 OHMS PER VOLT HIGH FREQUENCY A.C. j request. sereened lead and _ built-in VARIABLE VOLTAGE 


TEST METERS 


MODEL 500. Reads voltages VOLTMETER. A First Grade stands) ONEY Loi. \¢r ost TRANSFORMERS. Fully 
vas Moving Iren Tnstrument with 1/6). 

up to 1,000 D.C. at 30,000 ohms | Gin Mirror Seale, reading up shrouded. Input 230 yv. A.C. 
per volt. and A.C. at 15,000 to 150 v. A.C, at 400 and 50/60 cycles. Output 0-260 v.f 
o.p.v.; D.C. current to 12 amps. 1,200-2,400 cycles. In sub- ap ae be aie pene - ¥ t £5/17/6 5 amps 
Resistance to 60 Megs.; Decibels stantial Oak case with €5/5/- arf: ee vee ware mp : £16 ah | 
from, —20 to +56; Incorporates See wicten, ie ore ae Wharfedale W12EG 12in. type £9. | JaMps: type | 10/-. 
internal buzzer for audible ee Aa! Wenishcy by Everett for Lead Guitars, £10/10/-. |- Brand new import, fully guaran- = 
warning of direct shorts and | Bdgeumb, and in perfect oars Phage ie 15in. | teed. Immediate delivery and] 
blocking condenser for A.F order. Brand New and Un- polenta ae S7/10/-. service. Illustrated details on 
outpot measurements. Size used. ONLY £5. Can also be : & yD PD x 


i : e 3 sacred z cabinet, £2/17/6. (Please request. 
3a <x 6% x Qin. £8/19/6. supplied for 50 cycles, use add 5/- carr. all. items.) 


either 0-150 or 0-300 volts. 


LINEAR AMPLIFIERS HETERODYNE FREQUENCY METERS TYPE LM14 


LG34, 4 watts, size 8}x4}x2hsin. high, £5/5/-. L45A 5 watts, size 7x7x5in. high, | p ; : 25-20,000 ke/s. in 2 bz ; This is the United States Navy Model 
£5/19/6.' Protective cover, 12/9, 5/55 5 watts stereophonic, size 10} 8 x 6in. high, At he woe BOO Prectoucy teen ah has many additional features which 
£12/12/-, cover with carrying handles 25/-. , Diatonic’’ 10 watts Hi-Fi Ultra Linear | increase its usefulness, Voltage stabilisation circuits and Crystal control ensure extreme 
epee ng flan East Lae high, S11 er a eo paige roel ae 19/6. | accuracy and in addition it is fitted withan Internal Modulation switch to allow use as a 
watts. I-f1 ra inear, size x/ xX oIn, “ ~ over wi Carrylh: . x i7 r R14 ; ly j j is 

handles, 19/6. “Conchord’” 30’ watts Hi-Fi Ultra Linear, size 12}%9>%7hin. high, | Siuat Generator, Size-only Shin. x Sin. x 8}in. Full information on request 
£16/16/-. Cover with carrying handles, 25/-. 50°50 watts Hi-Fi Ultra Linear; size 
1x10x8in. high. £23/2/-. Cover with carrying handles 32/6. All amplifiers for | COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few only of these modern 
normal A.C, mains, and ex stock. Details on request. scopes, overhauled and in perfect order ONLY £45. Further details on request. 


™ 


SS 
“ Tripletone’’ Convertible Amplifier, size 10 3x 


Abe eager ee HARRIS ELECTRONICS (LONDON) LTD. 


rp as og eam lt x 138 GRAY’S INN ROAD, LONDON, W.C.I Telephone TERminus 7937 
Coverage 86-104 me/s. £13/19/6 (unpowered), Please include carriage costs on ALL items. : Open until | p.m. Saturdays. 


or £15/14/6 (self powered). Details on request. We are 2 mins. from High Holborn. (Chancery Lane Station) and 5 mins. by bus from King’s Cross. 
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E LONDON’S LARGEST SUPPLIERSOF 
ELECTRONIC EQUIPMENT 
9 &10CHAPELSTREET, ; 


LONDON, N.W.1 
Tel. PAD 7851 AMB 5125 { 


HEAVY DUTY L.T. 
TRANSFORMERS 


All primaries 220-240 volts. Ter- 
minal block connections. 


No. Sec. Taps Price Carr. 


Type Price Carr. 
S.tube enc. 25/— 3/- 
Ditto 30/- 

Ditto 12/6 
Ditto 22/6 


As used in computor 
equipment supplied 
complete with sock- 


I 25, 30, 35 v., 40a....€11 19 6 10/- et and mounting D. tube, open 65/- 
2 25, 30, 35 v.,20a.... £619 6 7/6 clip. Measurement Dble tube 
: eat a = v., 10 a.... £4 15 4 Sf ’ given includes sock- prcers 35/- 
ta GF VEDA. teen: Sk hE: 6 N . . e tube 
5 10, 17, 18v., 10a... £2 17 6 ri Eorigercel pLiccsior grd. drive 20/6 
6 24 volts, 30 amps ... £7 15 0 7/6 Canes: Single tube 176 
7 ‘ 2 rot. swee 
8 * as he oe nibs ee 2 Ms ve 150045002  4COcontacts Size 2ix2 xtin. 8/6 é Dittoui IS 
9 30 v., 40 v.,50v., 5a, £415 0 5S/- 700;4002 4CO ,, » 27x2 xzin, 8/6 6in. dia. 
10 25, 36, 48v.,8a.... £419 6 5/- 650+6502 4CO ,, » 2x2 xtin. 8/6 rheostats 45/- 
11 17, 18,20 v., 20a... £419 6 5/- 70002 4cO- » lex 13 xin. 8/6 a 
6012 ¥520.3.” ..:.., £312 6 5/6 900+5002 6CO », » 2° xIexIin, 10/6 
1520p 20-2 ssc. Su, 415 0 7/6 375+4002 12CO ,, » 2 x2 x2in. 10/6 G.P.O. MAGNETIC COUNTERS 
14 30, 32, 34, 36v.,5a. £217 6 4/- 350+5502 12CO  ,, » 2 x2 x2in. 10/6 Latest design size 33 x | x lin. Type 100D 
156,12'v., 10a. ...... £2 2 6 4/- 5902 12 cO +b » 2 x2 xin. 12/6 410 ; v. D.C. 12/6. Type t00A 500Q 24 y. 
16 12 v., 5: Ge aan oh docs £1 9 6 3/- -C,, 12/6. P.P. 1/6. New and boxed. 
Dee Ne NO Ao vcaccayaces 43 5 0 4/- SS 
LUCRZE Sve LUE £119 6 3/6 
Hf pe Hi ey a. ay rt : ae SPECIAL OFFER AIR MINISTRY L.T. D.C. SUPPLY HADDON L.T. TRANSFORMER 
v., 2a. ““C'’ core. Fully tropicalised. Pri. 240 v. 
21 63 CAS hoe pe eee £117 6 3/6 DISTRIBUTION BOARDS Sec. tapped, 53.5—55.2 v. 6a. Very con- 
22 6.3v.,5a.and6.3v. 1a. 15 0 3/6 | Type 5F/3289. For use with D.C. Supply up to 36 volts. servatively rated, £3/17/6, carr. 7/6. 
7 EN Box SN ro ic alee eee 15 0 2/6 | Six independent separate | amp. outlets. Each with 0-1 
BORIS RAs recs nocoee 17 6 2/6 | amp. 24 inch flush meter, variable control, panel light, 
ZION I ENON 5 4 Bs eves £150 3/6=4 fusesand on/off switch. Also master voltmeter 0-40 volts L.T. TRANSFORMER UNIT 
26012-18.y., 10a. ..:.%. £2 12 7 4/- | and 6 position meter switch, built in metal case size 24 x Type AP61774. A.C. input 220-240 v. 
d Y Pp 
QT at2, AG V;,.20 a. © 2... £3 19. 6 5/- 17 x7 inches. comprises of Parmeko ‘‘C’’ core, enclosed 
28 10, 18, 20v.,9a. ... £3 9 6 5S/- ; : ; : ; type transformer 24 volts 2 amps. Built 
OUT te car eee £1 5 0 3/6 { An ideal unit for Schools and Laboratories, the Electronic into metabcase size BL x'Sae Aine ted 
30 10-I1-12 v., lia. ... 10 6 2/— 4 industry and large Model and Exhibition Lay-outs. Supplied Neoniindicatoreer tases: japut and dutput 


brand new in wood packing cases at a fraction of maker’s 
price, which is excess of £80. 


terminals. Supplied brand new at a fraction 
of maker’s price, 27/6, carr. 5/-. 


AUTO TRANSFORMERS 


240-110 v. 2 kVA. Completely en- Used in conjunction with our S.E.I. L.T. supply unit (D.C. 
closed in metal case. Fitted with 2 output 12-24 v. 8 amp.), the Board will give six 0-24 v. : 

“ftwo-pin American sockets or ter- | amp: controlled outlets. For 0-36 v. outputs, rectifier ,L.T. SUPPLY UNIT No. 46. A.C. input 
minal blocks. Size 10 x 8x 6in. and transformer can be supplied. Limited number only. tapped 110-220-230 y. D.C. output 24 volts 
Supplied brand new and guaranteed. Photograph of the above unit will be sent on request. | 1.5 amps. 2.25 amps with case cover removed. 
£8/15/-. Carr. 7/6. 1000 watts., Price £17/10/-. Ex. warehouse. i Choke and condenser smoothed. Fitted on/ 


yoff switch and fuses. Built in metal case. 
[ever 15 x 9x 9 inches. Supplied new and 


guaranteed. £3/17/6. Carr. 7/6. 
Le 


£4/15/-. Carr. 4/6. 500 watts £3/10/-. 
Carr. 4/-. 300 watts £2/7/6. Carr. 3/6. . 
Heavy duty industrial 240-110 v.) SELENIUM F.W..HIGH CURRENT BRIDGE RECTI- 
transformers available up to 10kVA. FIERS. Supplied brand. new and guaranteed. Not to be 
confused with Government Surplus. All materials used are 


DOUBLE ‘WOUND “| the latest design and highest grade. 


STEP-DOWN TRANSFORMERS 2 
Pri. 220-240 v. Sec. 110 v. 2 kVA.| PLATE SIZE 73in. SQUARE 


NIFE BATTERIES TYPE T.A.2. 
Nickel cadmium alkaline. 20 A.H. 12 y. 
10 cells connected in strong wood case, 
size 203 x 83 x 44in. New and guaranteed. 


Shrouded. © Guaranteed in perfect} No. !. 36 V. D.C., 36 amps. oe ELN/I5/O carr. 7/6 1£4/19/6. carr. 7/6. 
condition. £9/15/-. Garr AO/- No: 2:55:36 VeD.CaAlse; ome OL Santo 
300 w. enclosed in metal case fittedJ No. 3. 24V.D.C.,54 ,, BES TICS: Bate ia fi Sone esas ae 
with 2-pin American socket or ter-} No 4, 24Y. D.C 365 ue .. £€5/19/6 ,, 7/6 HIGH VOLTAGE CERAMIC 
minal blocks. Pri. 220-230, 240 v. Sec. No.5. 24V,D.C,18 5 ae £3/19/6 Or Tié CAPACITORS 
ere e100 v.65 ise) Carre le is gs a2 V, PCr bao He BNE Viel, Oe 
iat : NowteZ et 2iVs D:C5 363 eee PE SAGIO! os 716 
ISOLATION TRANSFOR-| No. 8. I2V.D.C., 18 _,, vee” -EU/19/6 5, 3/6 
MERS. Pri. tapped 100-200-220-240v.f No. 9. 12 V.D.C., 12 ,, soot SELPIZIGS ©5316 
SEC 2255,Ns Very conservatively 
rated at |.1 amps. double wound.| PLATE SIZE 4tin. SQUARE 
£3/15/-. Carr. 7/6. «| No. 10. 36 V. D.C., 8 amps Se LD ND Gicartst S1Owe G | OOst of cee LO0Osce seal ienccietcy 
E Noi! 9°24,V. DiC. Ss pes SAL R Ons eS /OleN hom sims a Eats we estes emastavactrs oss 
HEAVY DUTY L.T. NES bei area es BOE hr Belo ES FOQ Thee Wet 5000 ur (ety idea 
TRANSFORMERS oa see fI400 0 5000... eee 


Pri. tapped 105, 115, 125, 210, 230, 
250 v. Sec. 27 v., 60 a. Size 1g x 
10 x 8in. Top mounted terminals. 
Manufactured by famous makers and 
supplied brand» new in_ original 
wooden packing cases. £12/10/-. 
Cerr. 10/-. 


L.T. SUPPLY UNIT TYPE S.E.I. 


A.C. input 200-240 v. 
4D Output. tapped 
4 to give 12 or 24 volts 
8 amps. continuous 
rating. Fitted with 
yj, panel fuse. Mains 

4 on/off switch and D.C. 
output socket. Built 


VARIABLE VOLTAGE 


TRANSFORMERS in strong metal case. 
0-260 v. 24 a., completely shrouded} Size 15 x 6 x 6in. An ideal general purpose L.T. supply 
with control knob and dial. Brand unit for operating relays. Contactors, battery charging, 


A.C. 200-240v. j 

; $ h.p. motor 2,850 r.p.m. 
: Manufactured by famous makers for com- 
puter equipment, in perfect condition. 
Completely enclosed. Size 24 x 8 x Bin. 
Ideal for ‘ventilating and cooling, £5/19/6. 
Carr,10/-. 


new, £5/17/6. Carr. 4/-. Other etc. £9/19/6, carr. 7/6. 
sizes available. 

110 v. input. © Output 0-110 v. 7 a. 
panel mounting with control knob. 
New, £4/15/-. Carr. 5/-. 


We have large stocks of low resistance L.T. smooth chokes, 
high capacity electrolytics, industrial type volt and am- 
meters, A.C. blowers, L.T. supply units, rheostats and 
sliding resistor, selenium F.W. bridge rectifiers, relays and 
contactors. Let us know your requirements. Monthly 
account orders accepted from the electronic industries, 
Universities, Colleges and Schools. 


METRO- VICKERS AUTO | 
TRANSFORMERS 

230/115 v. 850 watts. Brand new. 

£3/17/6. Carr. 7/6. 


L.T. TRANSFORMERS 
. Sec. tapped 4-6-1! volts. 
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DO IT YOURSELF 


Build a Record Player and Save Pounds | 


The Cheapest 


Famous Autochanger or Single Player Units supplied with brand 
new, two-tone, de-luxe portable cabinets, 17x15 x8tin. Strong 
carrying handle, gilt finish clips and hinges as used by famous make 
for 22 gn. model. Ready cut out motor board, 14 x 13in. Front 
baffle 7 X4in. High flux loudspeaker and 3 watt amplifier. Amplifier 
ready built on metal chassis with output transformer, volume and 
tone controls. All items fit together perfectly. Special instructions 
enable assembly in 30 minutes. Only 5 wires to join. 12 months’ 
written guarantee. Available separately or package deals as below. 


L.K. PRICES FOR COMPLETE KITS: 
Autochange Kits as above 


BSR Wr ASLAe NN OM Oy aaan less ce ellayal ousiio 6) o, stee mae £10 17 6 P.P. 5/6 
Garrard Autoslim Mono ...........+e+s20- EM 7.16, PP. 5/6 
Single Player Kits as above 

Garrard GS RoP{ 10 MOnO Ss o5. ccscecs aie ocieteeeeters £10: 12): 6°" PP. 5/6 
EMT cAutestopsMonoirr.e ccisiaiet so earn reese £10 AT -6. 3B: P 45/6 


| 


Individual Prices for those who wish to purchase separately: 


Record Player Cabinet with Cut out Board .. £3 0 0 P.P. 3/6 
Amplifier with 7 x4in. speaker ............ £310 0 P.P. 2/6 
Auto-changers 

B.S.R. U.A.14 Mono Cartridge .........: £577 26,225 /6 
Garrard Autoslim Mono Cartridge ........ £6 0 0 P.P. 4/6 
Single Players 

E.M.I. Autostop Mono Cartridge .......... eS 6 P.P. 4/6 
Garrard S.R.P.10 Mono Cartridge ........ £5->0 0: P.P.4/6 
E.M.1. Separate Pick-up Mono Cartridge .. £3 0 0 P.P. 3/6 
Transcription Units—Stereo—Mono 

Garrard 4 H.F, Stereo Head .............- £1410 0 P.P.5/- 
Philips A.G.10/16 Stereo Head ............ £12) 70.0 ee 5) 
Garrard JA:'T'.6:, Stereo Head. -..0.. 2a ieinsoe« £9 19 6 P.P.5/- 
@ SCOOP! Cartridge LP/78 by Famous Manufacturer for B.S.R. 


UA/14 Garrard Slimline, etc. List Price 35/-. 
P.P. 1/6. Brand new, guaranteed. 


@ SCOOP! Set of 6 Transistors and Diode. 
presentation case with circuit. 
OUR price 15/-. P.P. 1/-. 


@ SCOOP! Elpico Major Stereo Amplifier, 5 watts per channel. 
Ideal Guitar Amplifier. A.C. -only. Facia.in Black/Silver. 
Brand new in maker’s unopened. carton. Guaranteed. List 
price £15/15/-. 
OUR price £7/10/-. P.P. 4/6. 

Please send for our complete amplifier lists. 
the cheapest in the trade. 


@ SCOOP! 1964 Radiogram Chassis. STEREO 3-wave bands, 
long, medium, short. 5 watts per channel. 6 valves. Latest 
Mullard. A.C. 200/250 v. Ferrite aerial. Glass dial, horizontal 


OUR price 9/6, 


Brand new in 


Hi-Fi Equipment 


wording. Size 13in. x 4in. Aligned and calibrated. Con-" 
centric controls. Isolated chassis. Size 13}in. x 9in. high x 
5in. deep. Product of Famous: National Manufacturer. Brand 


new and boxed. Maker’s guarantee. 

OUR price’ £13/10/-. List price £19/8/-. P.P. 5/6. 

Our Chassis List quotes prices—the keenest in the Trade. We 
are Main Agents for the complete range of Brittamer Chassis 
and Amplifiers. ‘‘ Brittamer ’’—makers of Radiogram Chassis 
to the Top Names in Radio. : : 


@ SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer, Brand new. Boxed and guar-~ 
anteed. Reduced from 12 gns. OUR price £7/10/-. P.P. 3/6. 
Complete with Microphone, Tape, Batteries and Operational 
Booklet. Operation, pause, speed, wind/rewind, record/playback. 
Can be used in any position—indoor or outdoor. 


@ SCOOP! 10in. Speakers by W.B. of Mansfield. A beautiful 
Hi-Fi Speaker, magnet flux density 12,000 lines gauss. 
new in maker’s carton. Fully guaranteed. 

OUR price 42/- only. P.P. 2/9. 
Please send for our Speaker Lists. 
petitive in the Trade. 


Our prices the most com- 


The cheapest, the best, the quickest service. 


Brand 


* LK. ELECTRONICS x 


MAIL ORDER ONLY — TO THIS ADDRESS PLEASE 


27 OLD BOND STREET, LONDON, W.1 
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The LK. 


B.S.R. UA/14 Auto Changers. 
Mono Cartridge. 
P.P. 5/-. 


Brand new and boxed. Wired 


Way 


@ SCOOP! Brand new and 
boxed. Wired for stereo. 


Note OUR price, £5/7/6. 


@ SCOOP! Garrard Auto Slims, 
for stereo. Mono Cartridge. 
Note OUR price, £6 only. P.P. 5/-. 


@ SCOOP! Diodes—over 1,000,000 in stock. Ideal substitute 
O.A.81 Vision Detector. 
Note OUR price, £1 per 500. P.P. 2/-. (In lots of 500 only.) 
All guaranteed. 


@ SCOOP! Now available our Short-wave Receiver Mk. II. 
in kit form. A wonderful little set. Dry battery operated. 
Radio Australia received in Surbiton, Surrey, at reasonable 
strength. Coverage 3.5 Mc/s. to 12 Mc/s.—11 Me/s. to 30 Me/s. 

Note roe price, 42/~ only. All components fully guaranteed. 


@ SCOOP! Record Player Amplifier. Product of National 
Manufacturer. 2 valve A.C. Mains. Output 3 watts. Complete 
with speaker, Output Transformer, Valves, Knobs, etc. Fully 
wired, tested and guaranteed. Mounted on baffle board ready 
for cabinet. 

Note OUR price, 50/- only. P.P. 3/6. 


@ SCOOP! Brand new A.M./F.M. (V.H.F.) Radiogram Chassis 

at £12/15/- (carriage paid). Chassis size 15 x6$x5iin. high. | 
New manufacture. Dial 14} x4in. in 2 colours, predominantly 
gold. 200-250 v. A.C only. Pick-up Ext. Speaker, Ae., E., 
and Dipole Sockets. Five push buttons—OFF, L.W., M.W., 
F.M. and Gram. Aligned and tested. O.P. Transformer. 
Tone Control. 1,000-1,900 M., 200-550 M., 88-98 Mc/s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
eB 8 x5in. and Cabinet to fit chassis (table model), 47/6, 
post 5/-. 
10 x6in. Elliptical Speaker, 25/- to purchasers of this chassis. 
Alternative Design. .W. 1,000-1,900 M. S.W. 9-15 Mc/s., 
M.W. 190-475 M. V.H.F, 87-100 Mc/s. Gram. position. Other- 
wise similar to above chassis. Price £13/5/- (carr. paid). 


@ SCOOP! TAPES. We are reducing our huge stocks of Paper, 
Acetate and Mylar. All sizes. Spare Spools also available. 
se us quote you at our expense. Special prices for lots of 1 doz. 
and over. ‘ 


@ SCOOP! A limited number only. Tape Decks by B.S.R. 
Latest Model. A.C. 200/240 v. Brand new and boxed. OUR 
price £6/10/- only: P.P. 4/6. soe ss ; 
Please send for complete list of Tape Decks. 


@ SCOOP! Microphones. Complete lead, Co-ax. plug, dynamic. 
Brand new. OUR price 5/- only. P.P. 1/6. 


TRANSISTOR SECTION 


@ SCOOP! A first-class 2 waveband 6 Transistor Superhet 
Chassis by world-famous manufacturer. Fully built, aligned, - 
tested, guaranteed. Full coverage long and medium waves. 
Our price £4/4/- only. Suitable Speaker 10/6. A few cabinets 
can be supplied at 22/6 each. 

OUR price for the Package Deal, £5/5/- only. 


@ SCOOP! As above, 7 Transistor. 
OUR price £4/15/=- only. - Suitable Speaker. 10/6. 
attractive Cabinet, 22/6. 
OUR price for the Package Deal, £5/14/- only. 


@ SCOOP! As above, 8 Transistor. 
OUR price £5/4/- only. Suitable Speaker, 
(very attractive two-tone), 22/6. 
OUR price for the Package Deal, £6/10/- only. 
P.P. on ALL the above 2/9. 


A very 


10/6. Cabinet 


If not advertised it is still in stock 


' JUNE, 1964~> 


June, 1964 


per order. 


on Tapes and Accessories. 


FIRST QUALITY 
FACTORY FRESH 


Where not stated, please add P. & P. 2/- 
(Orders over £3 post free.) Many 


WIRELESS WORLD 


TAPE! 


Sin. Std.  600ft. Mylar 8/6 ‘‘GEE’S”? 
Zin. Std. 1,200ft. Mylar 12/6 § U PER 
5in. ~L.P. 900ft. Acetate 10/- QUALITY 
Sin. L.P. . 900ft. Mylar 12/6 MESSAGE 
5iin. L.P. 1,200ft. Acetate 12/6 TAPES. 3in. 
5iin. L.P. 1,200ft. Mylar 15/- Std. 150ft. 3/9, 
7in. L.P. 1,800ft. Acetate 15/- 3in. L.P. 300ft. 
Jin. L.P. 1,800ft. Mylar 20/- 5/-;  3in. D.P. 
4in. D.P. 600ft. Acetate 9/- 400ft. 8/6. On 
Sin. D.P. 1,200ft. Mylar 15/- brightly coloured 
53in. D.P. 1,800ft. Mylar 22/6 spools in neat 
7in. D.P. 2,400ft. Mylar 25/— plastic cassettes. 

Ideal for gifts 


of messages. 


ji other types available including ‘“‘ SCOTCH,” “ EMT,” 
“BASF,” “ Synchrotape,” etc. Send S.A.E. for our huge money-saving literature 
SPECIAL DISCOUNT FOR TAPE QUANTITIES. 


TRANT 

Louvuob 
HAILERS 

(Ex Govt.) 
Heavy duty 
20 ~=swatts., 
all. metal, 
15 ohms. 
Dia. 1bin., 
length 15in. 
(approx.). 
Brand new 
and boxed, 
£9. Carr. 
10/-. Ditto 
reconditioned, 
£6/10/-. Carr. 10-/. 


EQUIPMENT 8.5, ; EN- 


6 inch P.M. HEAVY 
DUTY SPEAKERS. 
Complete with line 


trans., in all steel 
blue-grey double 
grilled cabinet, 30/-. 
P. 8 PSF. 

Ditto, with 10in. 
P.M. speaker, 39/6, 
Carr. 6/-. 


TRUVOX TANNOY 
LOUD _HAILERS. 
With 180. ohm line 
transformer and condenser. Impedance 7} 
ohms, handling capacity 8 watts. Complete 
in slope-front wooden case, 80/-. Carr. 5/-. 
TRANSISTORISED ‘* BULL a a 

i ea 


@ ings, build- 
ing sites, 
etc. Range 
up to 200 
ft. Simply 
press trig- 
ger switch 
and talk. 
Operates on 6 standard 14 v. 
batteries. Length 11}in. Weight 
only 2$1b. PRICE £4/15/-. Com- 
plete with batteries and 
instructions. 


15 WATT TRANSISTOR POWER AMPLIFIER 
A new transistor Audio Frequency Amplifier 
of new modern design incorporating a number 
of additional practical features.. Operates on 
12 volts. Power output 15 watts. Output 
impedance 25, 15 or 3.75 ohms. Inputs for 
mike and gram, Frequency response 100 c/s. 


to 10 kc/s. Incorporates on/off switch, volume 
control, tone control, pilot lamp. Complete 
in pale green hammer finish metal case, size 


6 x 34 xX 5#in. Weight 44 lb. Made in 
England. Brand new and fully guaranteed. 
All parts replaceable. ONLY £21. 


G.P.0. STANDARD 19in. HEAVY DUTY 
EQUIPMENT RACKS 

4ft. 6in. Channel Uprights, $4. Carr. 15/-. 

5ft. 6in. Angle Uprights, $4/10/-. Carr. 15/-. 

6ft. Channel Upright, £6. Carr. 20/-. 

7ft. Channel Upright, $7, Carr. 20/-. 

All with Heavy Duty Base. 


GEE sos. RADIO i. 


15 LITTLE NEWPORT STREET, 
LONDON, W.C.2 GER. 6794/1453 


Open 9-6 Mon. to Fri. I p.m. Sat. 
Adjoining Leicester Square Tube. 


ALL_ TRANSISTOR POWER AMPLIFIER 
MODEL 


100/250 
A.C, 


mains oper- 
ation. Separate bass and 
treble controls. Output impedance 4-1u ohms 
transformerless. High and low impedance 
inputs for dynamic or crystal microphone and 
pick-up. Has 2 separate input channels and 2 
separate volume controls enabling input signals 
to be mixed or faded from one channel to 
the other. Size 9#in. x 8 5/6in. x 3in. Complete 
with circuit diagram and full instructions. 
PRICE £26/10/-. P. & P. 5/-. 

Also model K2T as above but 15 watt output. 
PRICE £17/17/-. P. & P. 5/-. S.A.E. for leaflet. 


JASON TRANSISTOR Al. PLIFIER 
200/250 v. 
A.C, mains 
opera- 
ions 
Separate 
bass and 
treble con- 
trols. 10 
watt 
power output. 15 ohms out- 
put impedance. Inputs for Gramophone, Radio, 
Tape. Complete with circuit diagiam and full 
instructions. Brand new with maker’s guaran- 
tee, Originally £22. OUR PRICE £14. Few only! 

»™ DUAL IMPEDANCE SLIM 
DYNAMIC MICRO- 
Yi PHONE. Model PA.46. 
f Beautiful, professional-looking, 
with solidly cast, tapered slim 
case. Heavy duty on-off slide 
f switch. Built-in transformer supplies 
dual unbalanced impedances—low 
600 ohms, high 50,000 ohms. Omni- 
directional when used vertically—car- 
dioid pattern when tilted. Complete 
with 5ft. plug-in cables. PRICE £4/4/-. 
P, & P.2/6. 


STUDIO CRYSTAL MICRO- 
PHONE. Model PA.17. A fine 
quality all directional microphone 
with a 360° pick-up and the added 
power and sensitivity of two 
individually shock mounted and 
phased crystal cartridges, giving 
maximum pickup from all sides. 
Overall size Vin. H.x3in. W. 
complete with 4ft. cable. PRICE 
£2/2/-. P. & P. 2/6. 

“* DYNA-SLIM ’? MICROPHONE 
MODEL PA.43. Dynamic 50K high impedance 
microphone with on/off switch. Omnidirectional 
head. Length 8in., 1}in. dia. tapered. Complete 
with cable and connector. 69/6. P. & P. 2/6. 

CRYSTAL MICROPHONE MODEL BM.3 
Three-way mike for hand, desk or floor stand use. 
Response 100-8,000 c/s. Sensitivity — 62 dB. 
Length 7in. Head dia. 1fin. Supplied with neck 
band, lead and standard jack plug. ONLY 
39/6. P. & P. 2/-. Table stand 12/6 extra. 


MICROPHONE FLOOR STAND (Telescopic). 
HEAVY Qin. dome, chromium base, chromium 
stand with screw top. Extends to approx. 6ft. 
55/-. Carr. 5/-. 

WANTED FOR CASH!! 
Good quality modern P.A. Equipment, Test 
Equipment, Hi-Fi Equipment, what have you! 
Single items or quantities. Offers by return. 


9WW—165 FOR FURTHER DETAILS. 
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OUTSTANDING BUYS IN QUALITY MULTI- 
METERS 
100,000 o.p.v. MULTI-TESTER Model 370-N. 


Incorporates 9.5 wA. basic meter, scale size 
4x 2sin. Ranges D.C. volts, 8 ranges 100 mV. 
to 5 kv. D.C. amps., 7 ranges, 10 uA to 10 A. 
A.C. volts, 6 ranges 2.5 v. to 1 kv. Ohms 5 
ranges 0-50 megohms and 5 ranges 40 ohms 
to 400, K ohms, Overall size 7x 5x 2kin. 
PRICE £14/14/-. 

30,000 o.p.v. MULTI-TESTER MODEL 500 
Ranges D.C. volts 0-1,000 v. A.C. volts 0- 
1,000 v. (15,000 o.p.v.). D.C. current 0-05 
500 mA., 0-12 y. Resistance 0-60 megs. Decibel 
+20 to —56 dB. Sizes 84x64 x 2fin. 
ONLY £8/17/6. 

20,000 o.p.v. MODEL C.T.500. Ranges D.C. 
Volts 0-5,000 v. A.C. Volts 0-1,000 v. (10,000 
0.p.v.). D.C. Current 0-500 mA. Resistance 
0-12K-120K-1.2M-12M. ohms (by 2:1.5 v. 
internal batteries). Decibels —20 to +62 dB. 
Sizes 5} x 14-« 84in. ONLY £5/19/6. 

3,300 ohms per volt. Model YP.60. Pocket 
size meter-ideal for general use. Ranges D.C. 
volts, 6, 12, 60,300, 1,200. A.C. volts, 6, 12, 
60, 300, 1,200. D.C. amps:, 300uA, 3 mA. 
300 mA. Ohms, 0-30 K ohms, 0-3 M ohms, 
DB, —20 to +18 dB, 0 to +24 dB. Size, 
43 x 84x 1din. PRICE 52/6, P.P. 2/-. 

2,000 ohms per volt. Model Y.3. Sub-miniature 


in size and convenient in use. - Ranges D.C. 


volts, 6, 30, 150, 500. A.C. volts, 6, 30, 160, 600. 
D.C. amps. 150 mA. Ohms, 0.100 K ohms. 
Sizes 3 x 2} x 1gin. PRICE 39/6. P. & P. 2/-. 
All complete with test leads, battery, instruc- 
tions and fully guaranteed. 


*POWERSTAT 


VARIABLE 
TRANSFORMERS 
Input 230 volts. 
50/60 cycles. Out- 
put 0-260 volts at 
9 amps. Fully 
shrouded, For 
bench or _ panel 
mounting. A robust 
job of outstanding 
quality and_ per- 
formance. Brand 
new and guaran- 
teed. £15. Carr. 
7/6. Made in U.S.A. 


AUTO TRANSFORMERS. Step up, step down, 
110/115, 220/230 v. Fully shrouded terminal 
block connectors. 150 w. 82/6; 300 w. 47/6; 
500 w. 67/6; 750 w. 77/6; 1,000 w. 90/-; 1,750 w. 
175/-. Carriage 5/- on each type. 


RCA PLATE TRANSFORMERS 190 to 250 v. 
primary 50-60 cycles. Secondary 1,500-0-1,500 
v. or 2,000-0-2,000 v. at 500 milliamps. Brand 
new and boxed £6/10/-. Carriage extra. 


COSSOR 1035 DOUBLE BEAM 
OSCILLOSCOPE 
A fine instrument in perfect condition and in 
good working order, £37/10/-. Carr. 30/-. Also 
1049 at £45. Carr. 30/-. 


EVERSHED&VIG- 
NOLES Series II. 
500 v. Megger in 
good cond. £18/18. 


DITTO. NEW 
with leather case 
£25. 


EVERSHED 
gee Y IGNOLESMEG- 
~ GER CIRCUIT 
TESTER (low 
reading ohm 
meter). 2 ranges 0-3, 0-30 ohm. Complete with 
leather case and test leads. As new, £6/6. Ditto 0- 
500, 100-5,000 ohms £6. 
a EVERSHED & VIG- 


NOLES. Wee Megger 
500 w., with leather 
carrying case, good 


working order $15. 
Also 100 v., as above, 
£6/6/-. 

BRIDGE MEGGERS. 
Evershed and Vignoles 
Series 2, 500 v. Ac- 
curate working order, 
perfect condition, fully 
tested. Complete with 
leather case, £40, 


G 
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DON'T MISS THESE BARGAINS 


Transistor ferrite rod aerial with medium 
and long wave coils with cireuit. 7/6. 
Oscillator Coil and set of 3 I.F. transformers 
for transistor set with circuit. 12/6. 
Midget 3in. P.M. Loudspeaker 3 ohm, 12/6, 
8 ohm, 13/6. Midget 208 pF +176 pF two- 
gang Tuning Condenser with trimmers for 
transistor set. Price 9/-. 

Push-Pull Transformer. Sub-miniature, 8/6. 
0005 mfd. Single Tuning Condenser. Solid 
diaelectric jin. spindle for transistor of 
Crystal set, with spindle tapped 6 BA., 2/6. 
Zener diodes for voltage control and stabilisa- 
tion. Complete with circuit diagram, 3/6 
each. 

Waterproof Heater Wire. 
70 watts. Self-regulating 
control, 10/- post free. 


Simmerstat Heater 
Regulator 


Suitable to control elements, heaters, 
soldering irons and boiling rings up to 2,500 
watts. Completely adjustable, normal price 
55/- each, special snip price 12/6, plus 1/6 
postage and insurance. 


16 yd. length. 
temperature 


Refrigerator Thermostat 


Standard type with adjustment for all 
nornial refrigerator temperatures, 7/6, Post 
ds. 

Pre-Amplifier. Made fo Mullard design to 
suit the 10-watt amplifier, made to specifica- 
tion. New unit. Simply needs valves. 
Type EF86, 37/6 each. 

46 Sets (Receiver/Transmitter pack set). 
Unused sets complete except for crystals. 
19/6. Post 3/-. 

Battery Charger Kit. Comprises 5 amp. 
transformer, 5 amp. rectifier, metal case and 
meter to charge 6 or 12 volt batteries up 
to 5 amps. With variable charge rate, 
39/6 each. 3/6 post & insurance. 

Mains Transformer. 250-0-250 at 80 mA. 
6.3 volts 5 a. (normal mains input), 12/6 
each. Carr. 2/6. 

Output Transformer. Standard pentode 
mutching type, 4/6 each: 48/- per doz. 
Vibrator Transformer. Suitable for 6 or 
12 volts-input, 5/9 each; £3 per doz. 
Slide Switch. Sub-miniature but dpdt, 
2/6; 18/- doz. é 

or Dubiliee Tubular Condensers, 


umd. 500Vs sat nees mses 10/- doz. 
.25 mf. 500v. ..- -. 4/6 doz. 
s25) mite SOOVs aes 6/- doz. 
05 mf. 500v. -.. 5/- doz, 
O01 mt. 500v. 4/- doz. 
.0001 mf. 1000v. . 5/<- doz. 
-001 1000v. 6/- doz. 
-002 1000V.~...+. es - 9/6 doz. 
:005 1000V, ....4-- -» Q/- doz. 
OD 250 Viecme encores +. 8/6 doz. 
sOL E000 Var sein cere ineterde eros O/- doz. 


Battery Charger Rectifier. Selenium 12-15 v. 
5 amp. 9/6. 

Metal Chassis. Punched for Mullard 510 
Amplifier, complete with inner screening 
sections and stove enamelled. 12/6 set. 
Twin Twisted Lighting Flex. Equivalent 
14/36, rubber insulated, cotton covered, 
12/6 per 100 yard coil. 

Moving Coil Meters 

0-500 microamp, 2in. flush.......... 17/6 
250-0-250 microamp, Zhin, surface.... 27/6 
750 microamp, 23in. surface 

0-30 milliamp, 221 
0-100 milliamp, 
0-300 milliamp, 
0-500 milliamp, 2}in. flush 


Unbreakable Mains Lead. 


Type of lead 
fitted to electric razors makes fine lead for 
test meters and any other devices where 
subject fo continuous bending. Twin figure 


eight construction, soft eream P.V.C. 
covered. Normally costs 2/- per yard. 
Three 6ft. leads for 2/-. 

Filament Transformer, 6.3 v., 1} amp. 6/6. 
Neon Lamp—midget wire ended, ideal mains 
tester, etc, Q/-. Ex-Govt. 1/6. 
Philips Trimmers. 0-30 pF. j/- 
Q/=- doz. 

Heavy Duty Test Prods—red and black with 
plug-in lead attachments, 6/6. 
Low Resistance Headphones, 
sets, ete: 7/6, plus 2/6. 

Cold Cathode Valve CV 413. 
lator or trigger switch—unused 
equipment. Q2/- each. 

Tag Panels. ideul for constructors, experi- 
mental circuits, ete. 3 of cach of 12 different 
types, 5/-. Post 1/6. 

Slydlock Panel Mounting Fuses, with carrier, 
5 amp. 2/- each; 15 amp. 2/6 each. 

«1 mfd. 850 v. Small tubular Metél-cased 
condensers made by Dubilier, 2/6 doz. 
5000 mfd. Condenser. 12 v. working, by 
Plessey, new and perfect, 2/- each; 18/- doz. 
Toggle Switch. Standard metal body, type 
with round dolly, fixing ring and on/off 
indicating plate, 1/3; or 12/- doz. 

Metal Rectifier. 250 v. 60-80 milliamps, 
ideal for mains set or instrument or to 
replace that expensive valve, 4/6. 

Long, Medium and Short Wave Coil Pack. 
An exceptionally well made coil pack which 
covers the standard long, medium and short 
wavebands for 465 ke/s. I.F. complete with 
diagram of connections, 14/6. 

Where postage is not definitely stated add 
2/- to all orders under £3. 


each; 


Ideal crystal 


Voltage regu- 
but ex- 


WIRELESS WORLD 


GOOD COMPANION Mark Ill 


The 6-transistor set with the 8- 
transistor performance. 
Incorporating all the latest refine- 
ments. Anyone who can solder can 
make it. : 
Many thousands already in use all 
over the country. 

Full coverage of Long and Medium 
wavebands. 

Fine looking cabinet, size 11 x 8 x 3in. 
Q.P.P. output approx. 750 MW. 
Excellent reception of difficult. 
stations like 208. 


Variable feedback, gives excellent tone. 


F.M. TUNER 


This is a high fidelity unit which 
although moderately! priced has a per- 
formance equal to the highest priced: 
ts stability is very good and extremely 
good results have been received with 
the simplest of aerials as far away as 
Eastbourne, The unit has its own 
power supply for A.C, mains. Less 


valves only post 
Otherwise ready to use. 39/6 & ins, 


CABINET & PICK-UP 


Made for a famous company intending to 
make a battery Record Player but changing 
their minds. This is an extremely-fine looking 
cabinet, must have cost at least £2 to make. 
It is complete with handle and fasteners as 
illustrated. Also included in the parcel is 
a Cosmocord pick-up with crystal cartridge 
and sapphire stylus. Both items new and 
perfect. 


ONLY 19/6 
THIS 


Complete kit of parts to build this transistor 


2 wave receiver at 
lus 2/6 post 
only 39/6 Buz: 


“CORONET” Mk. Ill 


It fully covers the medinm-wave band and thet 
part of the long-wave band to bring in B.B.C. 
Light.. The cireuit includes a highly efficient 
slab aerial and Plessey tuning condenser. Overall 
size approximately 4) 2} 14in, Supplied 
complete with carrying case. 


Plus 4/6 post and 
insurance 


MONTH’S SNI 


afar 


YAXLEY SWITCHES 


Full range still available as our advertisement last month, 


MOTOR BARGAIN 


Silent. running mains motor by very famous 
maker, Ideal for gramophone, tape recorder, fan, 
ete. etc. 200-250 volts. A.C. shaded pull start. Size 
approximately 2 x 2} x ljin., 2,750 r.p.m. 
Spindle diameter 5/32in. Spindle length jin, 
Brand new guarantee. Price 12/6 plus 1/- post. 


DO YOU EVER FORGET? 


This pocket Secretary could eliminate the trouble 
(cften embarassment) your forgetfulness causes 
you—she will stay in your jacket pocket 
and as fast as you can think she will capture 
and _ store—ideas—notes—formulae— 
appointments—anything you can say or 
sing, then at your command she will 
play them back to you. 
Undoubtedly one of the smallest precision tape recorders made. Entirely 
controlled by push buttons, you can record and play back with the instrument 
in your pocke it is a full function machine using standard #in. tape and 
sy to replace batteries, Speaking and playing back is from the same (crystal) 
microphone. 
Specification: Dimensions 6} x 2} x l}in., weight 14 oz.; recording times: 12 
mins.: rewinding time, 4 mins.; recording system: D.C. Bias; erasing 
Magnetic erasing; wow and flutter: within 2% and frequency respons 
1,200 e/s (vithin—6daB). 


PRICE £6/1 9/6 plus 3/6 post & ins. Complete ready to work, 


pee See es = ee 


—S 


ELECTRONICS (CROYDON) LIMITED | 


JUNE, 1964. 


This fine cabinet 
as illustrated but 
less control knobs 
is available this 
month at a 
special snip price 
of 12/6, plus 3/6 
post and 
insurance 
Size is 34in. 
x 9in. x 
4in. and it 

is nicely 
covered in 4 
two - tone ¥ 
1 an Ss) 
fabric. 


Cabinet Snip 


e 

Speaker Bargain 
12in. High 
fidelity loud- 
speaker. 
High flux 
permanent 
magnet type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle se ’ 
up to 12 watts. Brand new, by famous maker. 
Price 27/6, plus 3/6 post and insurance. 


MAKE A 
FAN 


Miniature motor 

2hin. long x lin. 
diameter, laminated 
poles. Operates off 
20-30v. D.C. Origi- 
nal cost: at least £3 : 

each. 8/6 plus 1/6d. postage and insurance 


Mains model 9/6, plus 2/6 ~postage and _ 


insurance. = 


TRANSISTOR 
SET CASE 


Very modern cream 
eabinet, size 5} x 
3. x Ilgin. with 
chrome handle, tun- 
ing knob and scale, 
Price 7/6, plus 1/6 
postage, 


FLOODLAMP 
CONTROL 


Dim and full switch for 
controtling photo flood 
lamps: Gives two lamps 
in series, two lamps full 
brilliance aud lamps off. 
Similar control of other 
appliances. With circuit 
3/6, plus 9d. postage. 


Adjustable Thermostat — 


Suitable for Industrial or domestic purposes 
such as controlling furnace oven, immersion 


heater, etc. Can also be used as a flamestat 
or fire alarm. Made by Sunvie these are 
approximately 17in. long and a ljustable 
over a range 0 to 550°F.. The contacts are 
rated at 15 amps. 230 volts, and the adjust- 
ment spindle, which comes to the top, can 
be fitted with a flexible drive for remote 
control or just a pointer knob for local 
control. Listed at £3 or £4 each, these are 
offered only at 8/6, plus 2/6 postage and 
insurance. 


Morganite Potentiometers 


Single and 2-gang types 
available, standard size 
with good length spindle, 
all new. Single types 1/- 
each, values availabl 
DK, gos, LOOK, — (pee 
250K, 2 meg. 
Gang type 3/- each, val- 
ues available 5K + 5K, 
100K +100K, 10K +10K, 
34 meg.+ 4 meg. 2 meg. +2 meg. 


PERSONAL SHOPPERS TO 
266 LONDON ROAD, WEST CROYDON, SURREY 


Post orders to: 


43 SILVERDALE ROAD, EASTBOURNE, SUSSEX 
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—_ 


JUNE, 1964 


BARGAINS 
TO SEE FROM 


CYLDON A.M./F.M. PERME- 
, ABILITY TUNER FOR ALL 
TRANSISTOR OPERATION 


Size 24in. x 24in. approx. By famous manu- 
facturer. A.M.-I.F. 470 Kc/s. F.M.-I.F. 10.7 
Bis: A.M. coverage from 1,620 Kc/s.-525 Kc/s. 

F.M. coverage 108 Mc/s. “88 Mc/s. Circuit 
diagram 2/6. “FREE with Tuner 25/—. Ist, 2nd, 3rd A:M.-.I.F.’s 12/6 set. 
Ist, 2nd, 3rd and 4th F.M.-I.F.’s 12/6 set. V. H.F. Osc. choke I/-. A.M.- 
I.F. trap 1/6. A.F. 114 and A.F. 115 5/- each. | All.the above are the 


R.E. end of an. AM/FM receiver car radio etc. 
The above six items purchased together £2. . 10 G Oo 


BSR MONARCH UA14 with FUL-FI HEAD 


4-speed; plays 10 records, |2in., 1Oin. or Zin. at 16,33, 45 or 78 r.p.m. 
Intermixes 7in., 1Oin. and 12in. records of the same speed. Has manual 
play position: colour, brown. Dimensions: 124 x lOZin. Space required 
above baseboard 42in., below baseboard 23in. Fitted with Ful-Fi 
turnover crystal head, £5/19/6. P. & P. 6/6. 

B.S.R. UAI6, similar to the above, £6/12/6. P. & P. 6/6. 

B.S.R. GUT, 4-speed, single player, complete with pick-up on uni- 
plate with automatic switch. £3/19/6. P. & P. 5/6. 


625 INDOOR AERIAL 


625 line indoor aerial complete with stand, 
fully extendible, can also be used for 405 


ITV, BBC and FM. 19/6 ag is 


FLUORESCENT LIGHT KIT 


40 watt fluorescent lighting kit compris- 
ing Siemens Choke, 2 Bi-pin holders, 
Starter Holder 116 £ Si i 
and Starter. 


Medium and long wave Tuner. Size 
3” xX 2” x 12” approx. 
190-540 meters, 


LF. 470 Ke/s, 


Price 19/ 6 P. & P. 1/6. 


Coverage 
1250-2000 meters 


PRESS-BUTTON COIL PACK. Medium and 2 shorts. Complete 
with twin-gang tuning condenser and ferrite rod aerial. 19/6, plus 2/6 
P. & P. Circuit diagram 2/6. FREE with pack. 
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RéTV 


a= SIGNAL GENERATOR 


Covering 100 Kc/s.-100 Mc/s. on 
fundamental and 100 Mc/s. to 200 
Mc/s. on harmonics. Metal case 
10in. x 63in. x 5din., grey hammer 
finish. Incorporating three minia- 
ture valves and metal rectifier. 
A.C.. mains 200/250 v. Internal 
modulation of 400 c.p.s. to a depth of 
30%. Modulated or unmodulated 
R.F. output continuously variable, 
100 millivolts C.W. and mod. switch, 
Incorporating magic-eye as output indicator. 


variable A.F. output. 
A l i 9 
Seay SP Us Oc mn 27e, £7/5/0 Post and packing 6/6 extra. 


MAINS TRANSFORMERS 


ALL WITH TAPPED PRIMARIES 200/250 VOLTS 


250-0-250 v. 60 mA., 6.3 v. 1S amp., 6.3 V. 1 AMP «..-.ceeeeeeeneeeeeee 11/6 
250-0-250 v. 80 mA., 6.3 v. 1.5 amp., 6.3 V. | AMP.......-eseesereee sees 15/- 
250-0-250 v. 50 MA., 6.3 V.:2 AMP..s2sccccccrssvesecssercccveerecsscsscnces 9/6 
250-0-250 v. 250 mA., 6.3 V..5 AMP. .....sccssevencecceesensrsarosconese 19/6 
Heater Transformer 6.3 v. c.t. 2 AMP: ee cnsaeewas tec acapeersta saci aass el 7/6 


Postage and packing on all the above transformers 4/—. 
Primary 230-240 y., Secondary 330-0-330 v. 200 mA., 6.3 v. ¢.t. 6 amp., 
5 v. 4 amp. 21/—. P. & P. 6/-. 


teres MULTI-METER. Size 50 
sx x IZin. Meter size 24 x $i 
din. Sensitivity 1,000 P.O.V. on AMP. METER § 
both A.C. and D.C. A.C. and D.C. | Movement by ff 
volts 0-15, 0-150, 0-1,000. D.C. | world-famous |} 
current 0-150 mA. Resistance | manufacturer. | 
eee Complete with test | Size 3in. x 23in. | 
prods, battery and full instructions. fe 

35/-. | Plus 1/6 P. & P. SO Rete wee: 


_ THE MOTORIST’S REV. COUNTER 


Kit of parts comprising 270 degree 3in. moving coil 
movement. Manufacturer’s present price of this move- 
ment would be at least £7. Complete with full 
instructions and circuit diagram. Scale calibrated up 
to 8,0CO r.p.m. Can be used with any 4 or 6 cylinder car. 
Meter movement only 29’6 Plus a8 | 
22/-, post paid. P. & P. 


MICRO- 


FIXED FREQUENCY 
SIGNAL GENERATOR 


Crystal control in metal case, size |0in. 
x 6in. x 6in. Incorporating 2 FCI3 valves, 
mains transformer, metal rectifier, choke, 
indicator lamp, crystal and numerous 
components. Modulated and unmodu- 
lated output sockets. Originally used for 
1.T.V. frequencies. Brand new. 39/6 
+ 6/- P. & P. A.C. Mains 200/250 volts. 


SPECIAL OFFER! 


OBTAINABLE ONLY FROM R. & T.V. 


THE “Elegant Seven” 


COMBINED PORTABLE & CAR RADIO 
THE RADIO WITH THE ‘‘ STAR” FEATURES 


% T-transistor superhet. Output %& IF 470 ke/s. 
350 mW. 


+ Operated from PP9 battery. 


i ZAG me 


OySht 
we. 


“WEDS 


+ Two-tone grey wooden cabinet, 
fitted handie with silver-coloured 
fittings, Size 12iin. x 8iin. x 


Sin. 

* Horizontal tuning scale, size 
11iin. 23in. in silver with 
black lettering. : 


+ All stations clearly marked. 
* Ferrite-rod internal aerial. 


Parts list and circuit diagram 2/6. FREE with parts. 44 


>< Fully comprehensive instructions 
and point-to-point wiring diagram. 

* Printed circuit board, back-printed 
with all component values. ‘ 

* Fully tunable over medium and 
long waveband. 

* Car-aerial socket. 

> Full after-sale service. 

” speaker also available 7/6 extra. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


21A, ACTON HIGH ST., LONDON, W.3. 
Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 
SHOP HOURS 9 a.m.—6 p.m. EARLY CLOSING WEDNESDAY. 


PLUS 5/6 POST & PACKING 
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JUNE, 1964 


An exciting new series of technical paperbacks 


This new series of technical paperbacks presents up-to- 
the-minute studies of radio, television and audio subjects, 
written specially for the technician, keen amateur and 
student who demand complete but not excessively 
mathematical treatment, and published at attractively 
low prices. The technical authority behind the books 
is that of the world-famous electrical company Philips 
of Eindhoven, Holland. Eighteen titles are already 
planned—the first seven, now published, are described 
below. 


The Tape Recorder 


Cc. G. NIJSEN. Specially written for the rapidly growing 
number of tape recorder enthusiasts. Shows how best 
results can be obtained from a recorder whether for 
pleasure, business or educational purposes. 


H3s 6d by post [4s 3d 142pp. inc. 57 illus. + 30 plates. 


Audio Quality 


G. SLOT. Attacks the problem of obtaining maximum 
satisfaction in sound reproduction quality. Of absorbing 
interest to hi-fi enthusiasts and all who want good music 
at its best. 


3s 6d net 
tables, 


by post I4s 3d 


Aerials 


D. W. SJOBBEMA.° An intensely practical book, free 
from mathematics, which will be the greatest help to all 
who have to tackle the problems of choosing, siting and 
erecting aerials to obtain trouble-free reception. 


10s 6d net by post Ils 3d 110pp. inc. 98 illustrations, 


156pp. inc. 61 illus. and 26 


the radio servicing series 


A series of six books, included among the Philips 
Paperbacks, which are grouped together to form a 
comprehensive manual on the repair of radio receivers. 


A.F. Amplification 


Explains how amplification works, and what problems 
are met in designing an A.F. amplifier. 
10s 6d net by post Ils 3d l09pp. 82 illustrations. 


Alternating Current and Acoustics 


Covers the whole subject comprehensively in simple 
terms. * 


10s 6d net by post IIs 3d 


Direct Current and Magnetism 


Gives a very simple account of basic electrical theory. 
10s 6d net by post Ils 3d I19pp. 92 illustrations. 


Radio Valves 


Deals in simple terms with the equipment needed for 
the reception of radio waves, the amplification of radio 
signals by radio valves and the nomenclature of radio 
valves. 

10s 6d net 


[16pp. 86 illustrations. 


by post Ils 3d [26pp. 90 illustrations. 


obtainable from 


leading booksellers 


Published by 


ILIFFE Books Ltd 


DORSET HOUSE 
STAMFORD STREET 
LONDON SE] 
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and MAIL. 


CADMIUM SULPHIDE PHOTOCELLS 


New, inexpensive. photo-conductive cells which 
act as light-sensitive resistors that increase con- 
ductivity with increased light. These are 1,000 
times more sensitive than selenium cells, with 
greater reliability, and can easily be built into a 
wide range of simple circuits. Typical uses include 
automatic light controls for home and car 
flashing barricade or breakdown lights, exposure 


TYPE 2 


meters, brightness controls, relay operation, TYPE 1 - 
and many other devices. Require only simple low power source frem battery or mains 
transformer. Two types available. 

10/ ™ post free. 
8/ 6 post free. 


Both types have a resistance range of 5 megohms at zero to 500 ohms at 1000 lux. Sen- 


TYPE 1.—Max. voltage 200.v. Output 0.5 W. 
TYPE 2.—Max. voltage 150 vy. Output 0.15 W. 


sitive range is 400-800 mu. Supplied with specification, instructions and typical circuits. 


DIFFRACTION GRATING REPLICA 


Teaches Science, Creates Unique Photography, costing £2 per sq. in. 
Beautifies Possessions and available in 
small pieces only. Basically transparent film embossed by special process with 13,400 
parallel.grooves per inch, but also supplied backed with mirror-bright aluminium. 
Phenomenon of diffraction creates incredibly beautiful rainbow effects when exposed 
to natural or fluorescent light. Can be used for making spectroscopes, out-of-this-world 
colour photography, accurate microscope specimen measurement, astronomical uses and 
also to provide really dramatic effects in home decoration, display, artistic mobiles and 


Long known to 
science, but hitherto 


myriad other uses. Two types available: Transmission—crystal clear. Reflection— 
mirror backed. Each supplied in 10in. x 8in. 10/- 2 17/6 
sheets complete with full use Ideas Booklet. Transmission: Reflection: 

Any length (8in. wide) supplied pro rata. Post free Post free 


GRATING MOUNTED LIKE 35mm. SLIDES 


Quite small pieces of Grating can be used for making simple spectrescopes, many photo- 
graphic applications, teaching interest, etc. Two Transparent pieces and one Reflection 
piece can be supplied in standard 35 mm. slide mounts together with 5/- Post 
full Ideas Booklet for only free 


SWITCH ES Wide variety of types 


1. Four-pole Changeover. 4-pole, 3-way (Centre OFF) panel switches 
by Cutler-Hammer. Size overall: 1jin.x 1}in.x2}in. high. Very 
conservatively rated at 7-10 amps. per contact at 250 v. A.C. A first- 
class contro] switch for domestic fires, instrument | 

panels, etc. : 2) 6 Post free 


2. Aircraft Pattern Roller Actuated Microswitch with beryllium 
copper leaf contacts. Rated 3 amps. at 230 v. A.C. Can be connected 
for “ Normally on” or * Normally off” as / 

required. Case size: 1Zin. x 14in. x fin. thick. 3 6 P.& P.1/- 
3. Four-way Switch Block, Four toggle switches in flat base, moulded 
plastic box with connector block. Size: 3in.x 4}in.x lin. Makes an 


extremely neat looking control box. 
SEND FOR COMPLETE SWITCH LIST. 


3/6 P.& P. 1/6 


HIGH POWER MAGNETS 


For Experimenters, Education, etc. 


HORSESHOE MAGNET. Alcomax III Magnet. Complete 
with keeper, finished durable red crackle. Lifts 9 Ibs., or 
about seventy times its own weight. Size overall jin. 
wide x jin. x lin. high, 4/-. P.& P. 9d. 

LIMPET MAGNETS. Type 1.—Feroba. A powerful ceramic mugnet contained in 
black enamelled mild steel case that will retain its full power in a lifetime of use. Lifts 
a tremendous 65 Ibs., 34in. diam. x jin. thick. Does not require keeper. 12/6. P. & P.1/- 
Type 2.—Hycomax II. Size only 14in. diam. » hin. thick, but made of fantastic new 
material that provides a lift of 45 lbs.! Finished in grey crackle and complete with 
keeper. Drilled centrally to take lifting screw, 8/-. P. & P. 1/-. 
BAR MAGNETS. Made of Hycomax [1 and easily the most powerful 
Bar Magnets for their size available. Will lift 34 Ibs. Size only iin. 
sq. x 2in. long. Ideal for demonstration. 5/- per pair. Post paid. 
ELECTROMAGNET. Powerful unit specially made for Proops for 
demonstration purposes, educational and experimental use. 


Operates from 12 y. D.C. and continuously rated to lift 1b. Size 
overall; 1 13/1Gin. dia. 1jin. high and tapped 4 BA at top to 
facilitate permanent mounting Magnet contact area lhin. dia. 
8/6. P.& P. 1/-. 


MINIATURE SUBMERSIBLE 
WATER PUMP 10/6 ,,,,. 


For Aquaria, Table Fountains, Plant Humidity Control 


Totally enclosed in durable, non-corrodible case, only 2}in. long x 
fin. dia, Weight 13 ozs. Self-priming but runs totally submerged and will 
pump 1 pint per minute at lit. head. Operates from 8-16 v. A.C.—absolutely 
sate, trouble-free supply that can be provided from the inexpensive transformer listed 
below. Complete with spare valve and spring and fitted with 27in. leads. 
STEP-DOWN TRANSFORMER 7/6 Posi free. 

Works from any 200-240 v. A.C. mains supply and provides output of.15 v. at 1 a. 
Size 34in. x 2hin. x 2fin. high. 


@ APNI Transducer Unit, 8/6. @ FILAMENT TRANSFORMERS. High 
@ IN70 Diode Germanium Point Contact quality drop-through type. Size: 3x 
Diode, equivalent OA85. Max. reverse 24 8iin. deep. Input: 200/250 volts 
voltage 115 vy. Max. forward current A.C., 50 cycles. Output: 6.3 volts 
150 mA. Two for 2/6. centre tapped at 4 amps. New and 
@ WESTINGHOUSE SILICON DIODE. fuaranteed. Tremendous _ bargain 


Type ROTO. Max. P.IV. 1,000 R.M.S. 
830 v. Max. current 500 mA. 7/6. 
@ AR88 WAVECHANGE SWITCHES. 
Ceramic wafers. Unused in original 
pack 10/-. Post and Packing 1/6. 
@ EDISWAN XA101 TRANSISTOR 
(equivalent Mullard OC45) two for 6/-. 


offer, only 5/-. Post and packing 2/- 

@ 120 VOLTS NEON M.B.C. Single base 
contact, Six for 7/6. Post free. 

@ MAINS NEON §.B.C. Twin base con- 
tact. Ten tor 17/6. Post free. 

@ PIEZO CRYSTAL complete element 
with ribbon contact leads, ten for 12/6. 


ee = 
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| ANTENNA BEAM ROTATING MOTOR 55)- 


a Se = —" 


FOR FURTHER DETAILS. 


SERVICE 


Carr. 
7/6. 
Magnificent series wound, split field motor which is 
ideal for beam rotation, winch operation, etc. Extremely 
robust unit incorporates a 600 to 1 epicyclic gearbox 
(output speed 12/15 r.p.m.) and a magnetic brake to 
prevent overrun, together with limit switches which 
allow rotation of approximately 3 turns in either 
direction. Originally designed for use on 24 volt D.C. to actuate cow] gills on aircraft, 
but limit switches can be disconnected to provide cont:nuous running in either direction 


, and removal of magnetic brake enables unit to be operated on any voltage between 


6 and 30 volts A.C. or D.C. Size overall 12 x 3}in. diam. with din. diam. splined driving 
shaft x fin. long. Current consumption: 4 to 6 amps. at 24 volts D.C. Excellent Guaran- 
teed Condition, 


EE ITIL DEE LE SELLE ALE E SEINE LEAL ERIE LSE LY SLE EE DELLS LLL LCE LE EAE, 
1/6 H.P. REVERSING MAINS MOTOR 40/- ¢””" 


English Electric 1,440 r.p.m. Wet. L6lb. Totally enclosed 
eapacitor start type employing heavy die-cast construc- 
tion. Suitable for flange mounting vertically or horizon- 
tally by tapped holes in integral mounting flange. Size 
overall (less spindles): 53in. long x 4fin. dia. Fitted with 
gin. dia. by J gia. long drive shaft at front and fin. dia. x 
fin. long drive shaft at rear. With capacitor and 
instructions. 


DRY R E ED SWITCH ES Basically a pair of gold diffused reed contacts 
hermetically sealed in a glass tube filled with 

— ee =S inert gas. Contacts can be actuated by per- 
Tees a manent or electromagnets and so form ideal 

devices. for a wonderful range of inexpensive devices such as burglar alarms, limit 
switches, position indicators, r.p.m. counters, night light controls, door bell switching, 
level controls, etc., ete. Reed switches have tremendous reliability factors and a working 
life of about 100 times that of micro-switches. and the uses to which they can be put is 
limited only by imagination. Each switch is supplied complete with specification, 


instructions and ideas information. 7 
Suitable magnets 1/- extra. 


REED SWITCH COILS 4/- 7 


Specially manufactured to provide electro-magnetic 

operation of Dry Reed Switches. Coil is simply pushed 

over glass tube envelope sf switch and located round switch contacts. Size overall: 
fin. diam. x fin. long #wo types are available: Type 1—operates from any D.C. voltage 
from 1} to 6 volts; e 2—operates from any D.¢. voltage from 6 to 12 volts. Please 
state type required when ordering. 


CONT RG L TYPE 810226. Made by Hughes Aircraft Corp. 


Stator 11.8 v. Rotor 23.2 v. Mounting flange 


TRANSFORMER fii! 4 ga Ss 
0.1%in. Complete with flying leads. [Fon 


™ each, post free. 


Post 


SYNCRO TYPE R235-1-A. Made by Kearfott, U.S.A. 
Rotor 2-phase, 26 volts, 400 c/s. Stator 
RESOLVER 11.8 volts, 2~phase 400 c/s. Mounting 
flange lin. diam. Length 50 ij Post 

2in. Drive shaft diam. 0.12in. feat ereet 

CGNTRO TYPE R110-2B-B. Made by Kearfott, U.S.A.. 
2-phase, 400 ¢/s input which can be 115 volts 

MOTOR to each phase, or 115 volts to ph-1, and 57.5 
volts to ph-2. Length overall 50 = Post 

2tin. Mounting flange diam. 1-j,in. Shaft diam, / free. 
0.175in. 


SS ASSES PTE SST PET SS OTS 
VITAM | N “Q 33 CGN E NSE RS Much sought after, high-grade con- 


: densers which are often specified in 
really important equipment where possible malfunction must be kept to an absolute 
minimum. Vitamin ‘“Q’’ condensers look superficially like miniature tubular types but 
are glass sealed, oil-impregnated, non-polarized, and brass encased. They withstand 
tremendous extremes of heat and humidity, shock and vibration. At least 30 useful 
values on two component boards removed intact from ultra-modern, unused American 
radar equipment and guaranteed perfect. Values range from 0.0015 mfd. to 2 mfd, and 
voltage ratings up to 600 volts D.C. 10 

/ ™ Post free 


ETERS ES LE GT TELLS SE LI NRE SELLS NE ISITE RET LOTT BETTIE SD 
PRECISION WIREWCOUND RESISTORS 10/- 7" 


free. 


The very latest miniaturised, plastic encapsulated pillar types with centre mounting 
hole and robust solder tags. Ratings are + 1% and $ watt. Sixteen resistors, together 
with other useful equipment removed intact on two component boards from unused 
American equipment in sparkling condition. Values: 2x10k, 4x 100k, 3 x 1,000k, 
20k, 40k, 50k, 55k, 2 x 250k, and 260k. Bargain offer. 

XN3 


go DIRECT READ-OUT TUBES read-out indicators 


scaled 0-9 and for operation from 180-300 volts D.C. Unit is contained in 
cylindrical glass envelope size jin, diam. x lin. high with wire-ended 
connections. Figure height }in. Can be used in single circuits to give 
numerical indication or to form basis for electronic counters with speeds up to 
5 ke/s. New current production complete with speci- £1 10 (1) 

fication, performance data and typical circuits. s »U each 
Set of cold cathode tubes to make one counting stage of 150 c/s counter 
10/6. extra. 5 ke/s. counter and gate circuit on request. : 


ISENSITIVE RELAY 5,000 04m con. 12/6 


P. &P.1J-.\¢ 
2-Pole Changeover. Contains twin coils wound in series on a sintered : 
franie and fitted with leaf spring operated silver contacts. Coil resistance 
5,000 ohms, nominal voltage 26.5v. D.C. Contact capacity 2A. In metal 
case with integral mounting screws and glass sealed hook-on contacts. 
Size lin. sq. x l}in. high. Removed from unused ultra-modern equipment 
and guaranteed serviceable. Send for Complete Relay list. 


“ Numicator ’’ 


MINIATURE MAINS Give positive indication that equipment, 

tools, instruments, apparatus, etc., is 
switched on. Complete assembly of neon, 
resistor, insulation and flying leads that 


INDICATOR LIGHTS 
requires only connection to switch. Small 


4 for 5/- Post free size and insulation permit simple fitting — 


just drill small hole in panel or tape or clip to equipment. Current consumption 
negligible. New manufacture. 


a 


ee 
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WHEATSTONE BRIDGE in a beautiful oak case centre zero 
galvanometer 2.5 mA., 4 stud switches, 0-10, 0-100 ohms, 0-inf., 


size 16 x 73 & 6in., 45/- each, 5/- post. 


DE-ICER, Controller Mk. 3. Contains 10 relays D.P. change- 
over heavy duty contacts, 1 relay 4P, C/O (235 ohms coil). Stud 
switch 30 way relay operated, one five way ditto, D.C. timing motor 
with Chronometric governor 20-30 yolts 12 RPM, geared to two 
30-way stud switches and two Ledex solenoids, 1 delay relay, etc., 


sealed in steel case, size 4 x 5 X 7in., £3 each, post 5/-. 


BC640 MODULATOR UNIT. 2 X811’s, med. transformer and 
fil., trans. complete mod. unit fits 19in. rack 50 watts, £5/10/-. 


carr. £1. 


TRANSFORMERS (Isolation), 230 to 115 volts 300 va., £3 each, 
5/- post. 230-115 volt auto. 750 watts £4, carr. 10/-. 110-230, 


275-0-275 at 125 ma., 6.3 at 4 amps. 22/6 each, post 5/-. 230 


Vv. 


6.3 v., x 3 at 3 amps. 21/- each, post 4/-. 230 v., pri. 1850-0-1850 
at 500 ma., £5 each, carr. 15/6. 230 v., pri. 6.3 x 3 at 3 amps. 20/- 


each, post 4/-. Pri., 110/230 v. input 7.5 v. at 4.a., 2.5 v. at 5 


as 


7.5 v. at 8 a., 6.3 v. at 4amp., 25/- each, 5/- post. 230/115 v. auto. 


300 va. £2, post 6/6. 


TCS MODULATION TRANSFORMER 20 w. Pri., 6,000 ohm. 
C.T. Sec., 6,000 ohm. 25/- each, post 3/6. MICROPHONE 
TRANSFORMER Pri., 75 ohm. Sec., 125,000 ohm. 10/- each, 
post 2/6. OUTPUT TRANSFORMER. Pri., 7,500 ohm. Sec., 


500 ohm. C.T., 2.5 w. 12/6 each, post 3/-. 


POWER & SMOOTHING 
UNITS. 100-250 v., A.C. 
input 24 v., D.C. at 3 amps. 
or 12 v. twice at 3 amps., 
continuous rating, switched 
fused, etc. In metal case 
19 x 7 x Tin. Smoothing 
two large chokes and 0-1 
ma. meter scaled 0-50 volts. 


£7/10/- (pr.), 15/- carr. 


GEARED MOTOR. 24 v. D.C., 1.4 r.p.m., reversible with two 


micro switches inside gear box, silent operation, £2 each, post 5/-. 


POWER SUPPLY unit for SENDER No. 36 110-240 v. A.C. input 
contains Speech amplifier. _Modulator and External power supplies, 
3xFW4/500 rectifiers provide H.T. for R.F. unit Speech ampiifier 


6C5G, Modulator 2x6C5G and 2 x 807 output. Size 24 x 16 x 
inches. Housed in a fine oak case with circuit. Wt. 110 lbs. 
new £6/12/6, carr. 30/-. 


14 
As 


CONVERTERS. Type 8 a., 24 v. D.C., 115 v. A.C. at 1.8 amps. 


400 cycles. 3-phase. £5 each, carr. 7/6. 


CONDENSERS. 1 mfd., 20 ky., £6/12/6 each, post 12/6 each. 
0.25 mfd., 32,500 volts Wkg. £5 each; post 12/6 each. 150 mfd., 
290 volts A.C. £5 each, post 12/6. 50 mfd. 330 volts A‘C. 40/-, 
post 4/-. 10 mfd., 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts 17/6, 


post 2/-. 8 mfd., 1,200 volts 12/6 post 3/-. 8 mfd. €G0 volts 8 


/6, 


post 2/6. 0.25 mfd. 2 kv. 4/-, post 1/6, Vacuum condenser 50 pf. 
32 kv..30/-, post 1/6. 6 pf. 20 kv. 22/6, pos: 1/6. All the above are 


new in cartons. 
MARCONI VALVE VOLTMETERS TF 428 B/1 Ranges: 0 to 1 


toy 


5, 15,50 and 150 volts. Fitted with probe unit for RF measurements. 


230 v. mainsinput. Brand new. £12/10/- each. Carriage 10/-. 


POWER SUPPLY UNIT PN-12.8. Ex BC 640, 230 volts A. 


Cc. 


input, fits 19in. rack, 800 volts D.C. @ 350 ma., 395 volts 300 ma., 
4 x5U4G valves, 2 chokes 9 H., 300 ma., 2 x 10 mfd. oil filled caps, 


£6/10/- each, carr. £1. 


VARIABLE POWER UNIT (VARIAC) 0-230 volts 9 amps with 
meter 0-250 v. with on/off switch, mounted in 1$in. rack £15/10/-. 


carr. 12/6. 


RELAY UNIT. G.P.O. 600 types 5 relays 150 ohm 1 set C/O., 
and 5 relays 400 ohm 2 M., I set C/O, in metal box 8 x 6 x5 inches, 


£2, post 5/-. 


AR88 SPARES. 14 valves, headphones and 3 pilot lamps, new 


original cartons, £3/10/- each, post 2/6. 


FACSIMILE KEYER UNIT KY 75 SRT. 115/230 volts, £25 ea. 
MODULATOR MD 168/UX (for the above keyer), £12/10/-. 
SMALL GEARED MOTOR, 24 volts D.C. 70 r.p.m., 19/6, p. 2/-. 
SIGNAL GENERATOR 1-196A. Freq. range 100-156 mc/s. 
Power requirements 115 v. A.C. or batteries. £3 each. Carr. 15/-. 
METERS. 0-300v. AC Flush Mounting 2}in. dia. 17/6 each, 2/6 post. 
0-400v. AC Flush Mounting 23in. dia. 19/6 each, 2/6 post. 0-25 
microamps. Centre zero 2}in. dia. proj. 25/- each, 2/6 post. 0-60 
amps., centre zero 6in. scale, proj. m.c. 17/6 each, 5/- post. 0-150 
‘amps., centre zero 6in. scale, proj. m.c. (requires external shunt) 
17/6 each, 5/- post.. 0-100 amps., 6in. scale, AC or DC 30/- each, 


6/6 post. 90/180v. AC/DC 4in. scale, £1 each, 5/- post. 


TUBES. 5CPla 30/- each, post 3/-. 3BP1 25/-, post 2/6. 814 
17/6, post 2/-. WT4C 17/6, post 2/-. CV1526, 25/-, post 2/-. 
VT158, 50/-, post 3/-. CV370, £3, post 4/-. .4J50, £10, 807s, 
8/6 each, post 2/6. 5U4G 6/6, post 2/6. 524, 8/6, post 2/6. CV128, 


25/-, post 3/-. 


SIGNAL GENERATORS. TS-13AP freq. 9305-9445 mc/s., 
£25 each, carr. £1. 10 cM, BC1277 £20, carr. 25/-. RCA 710A 
370-560 mc/s. £30, carr. £1. TF 144G 85 Ke/s. to 25 mc/s. £25, 
carr. 25/-. Test set UPM la and b comprising of Signal Geherator, 
Wavemeter, Oscilloscope and Video amp., in one unit freq., 155/235 
mc/s. and 460-570 mc/s., 115 and 230 v. A.C., new £35 each, carr. 
£2. Type 804 freq. 7.5-330 mc/s. 115 v. A.C. £25 each, carr. £1. 
TS-12/AP Standing Wave Indicator Equipment £12/10/-, carr. 
15/-. TS-34 Portable Single Beam Oscilloscope 115 v. A.C. £15 
each, carr. 15/-. TS-36/AP Power Meter with accesscries, £5 


post 10/-. 
List available 6d. S.A.E. for all enquiries. 


W. MILLS 


3-B TRULOCK ROAD, TOTTENHAM, N.1I7 
Phone: Tottenham 9213 & 9330 
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Accurate 


components at 
competitive 
prices — 


produced 
by progressive 
tooling and 
multiform 
methods. 


JOHN SMITH LTD. 


209 SPON LANE - WEST BROMWICH - STAFFS. TELEPHONE WES 2516 
“MITRE MILLS’? RICHARD STREET - BIRMINGHAM 7 
TELEPHONE ASTon Cross 2218 (4 Sines) 

§9WW—171 FOR FURTHER DETAILS. 


important ILIFFE books 


COLOUR TELEVISION 


N.T.S.C. System, Principles and Practice 
P. S. Carnt, B.sc. (ENG.), A.C.G.I. A.M.LE.E. AND 
G. B. Townsend, B.SC., F.INST.P., M.IE.E., A.K C. 


A comprehensive survey of the British adaptation of 

the American N.T.S.C., system which assumes a 

working knowledge of black and white television 

on the reader’s part. Includes a chapter on fault - 
finding for the service engineer. 


85s net by post 87s 3d 487pp. illustrated 


RADIO DESIGNER'S HANDBOOK 


Ed: F. Langford-Smith, B.sc., B.E., SEN.MEM. I.R.E. (U.S.A.), 
A.M.I.E. (AUST.) ; 


A comprehensive reference book containing a vast 
amount of data in a readily accessible form, Covers 
the design and application of radio receivers and 
‘audio amplifiers. t 


65s net by post 67s 9d 1,498pp. 4th edition 


SRT 


from leading booksellers 


ILIFFE Books Ltd. 


DORSET HCUSE - STAMFORD STREET * LONDON © SEI 
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' GARRARD A with G8C10 £20 10 
12 12 


AT 


DEMONSTRATION STUDIOS 
Hear and compare the very latest 


HI-Fi EQUIPMENT 


Vistt our spacious showrooms at 33 Tottenham Court Road or 207 
Edgware Road, whichever is most convenient. In our Demonstration 
Studios you can see, examine, hear and compare the very latest products 
in the realm of high-fidelity Bee 
@® TAPE RECORDERS. e TAPE. DECKS’ e MICRO- 
PHONES e AMPLIFIERS e CONTROL UNITS e AM/FM 
TUNERS e RECORD PLAYERS e AUTOCHANGERS e 
TRANSCRIPTION TURNTABLES 8 PICK-UPS 


@ LOUDSPEAKERS e SPEAKER SYSTEMS e CABINETS 
AND ENCLOSURES e TRANSISTOR RADIOS. 


If you cannot pay us a visit please send us details of your choice of equipment and we 
See Coniplete Systems. 


RECORD PLAYERS 
4-SPEED B.8.R. Type UA14/UA20 .,........ £519 6 
COLLARO : Studio C60 wired for 
stereo with monaural p.u...... weer £619 6 


AUTO-CHANGERS 


shall be pleased to quote. 


MAGNAVOX-COLLARO latest model. 
Stereo Auto changer. 
record. dust cleaning attachment Stereo 


GARRARD 
Auto-Slim Mono 
Auto-Slim Stereo ... 
Auto-Slim Mono Plug- in-head . 
Auto-Slim De Luxe Mono AT6 


4-speed 


Fitted diamond stylus and 
£7 19 


eooooeeo 


Sake te 1 
Auto-Slim De Luxe Stereo AT6 £12 5 
Lab. Model** A” Mono. 2.5... £19 14 
Lab, Model: A” Btereo 2.025200. £20 10 


Postage on all above 5/-. 


H.M.V. 45 r.p.m. AUTOMATIC RECORD PLAYER 
Desigued to take only 45 r.p.m. 7in. discs. Will play up to 8 automatically. Fitted 
with lightweight pick-up and cry a beg mounted on a plinth. For 200/250 v. 
A.C. mains. Size approx. 10 * 


LASKY’S PRICE 59/6. 


TRANSCRIPTION MOTORS 
GARRARD 4HP, stereo or mono 


5in, 
Post & Pkg. 


SINGLE PLAYERS 
Auto start and stop. 


3/6 extra. 


With pick-up 


£16 19 and crystal cartridge. 
GARRARD 301 ...... £20 12 ; 
GARRARD 301 (Strobe) £22 0O EERE eee ar 17 3 
GARRARD A with GC8 £19 14 


GARRARD SRP10 latest model single 
player with G.C.8 911 
E.M.I. 4-speed STEREO £819 6 
Post on all above: 5/-. 


PHILIPS AG/1016_ .. 
BRAUN PC4L Stereo £12 
Also Lenco, Connoisseur, Thorens, etc. 


6 
0 
0 
0 
0 
0 
6 
Cc 


Carr. & Ins. 5/-. COLLARO JUNIOR 4-speed motor 

) COLLARO 4TR 200 Transcription and pick-up ....-.+--++..++-+- 69/6 | 
Motor & Turntable. New and | 6 yolt battery version, 4-speed with 
uunused—listed at 17 gns. | pick-up) ehaines ener sins 
LASKY’S PRICE £9/19/6. | B.S.R. TU9, non-auto, Turntable and 


Carr. & Pkg. 5/-. 59/6 


pick-up 


EMI 4-SPEED RECORD PLAYER 

New, unused and individually boxed fitted with light- 
weight pick-up with ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 13} x 12} » 4hin. A Qin. metal 
turntable is fitted. For use on 200/250 volt A.C. Mains 
with Auto-stop. The stereo cartridge will play all types of 
Mono Records, 78s, L.P.s, etc. but if desired a G.P. 
67 LP/78 Mono cartridge will be supplied in lieu of the 
GP73 at no difference in cost. 


LASKY’S PRICE 79/67. « * 2 
AMPLIFIERS 


All the latest ‘“‘LINEAR’”’ and ARMSTRONG models in stock. 
See ** Wireless World ’’ April. ’64 for details. H.P. Terms available. 


MICROPHONES. 


ACOS CRYSTAL STICK: MIC. Type | BM-8 High imp. crystal stick with muting 
MIC. 39/1, complete with Cable. List | switch. Complete with cable. 

£5/5/-. LASKY’S PRICE 32/6. Post free. | LASKY’S PRICE 39/6, P. & P. 2/6. 
DX-29. High imp. Dynamic mic. Die | Heavy table base for above 12/6, P. & P. 
cast metal pencil body. 1/6. 

LASKY’S PRICE 59/6. P. & P. 2/6. Crystal Hand or Table Mic. 15/-. Post free. 


FILM INDUSTRIES TYPE M8 RIBBON MICROPHONE, New and unused. 
Low imp. Complete with 12it. twin screen cable and 4in. stay-put fiexible 


tube. Listed at £8/15/-. LASKY’S PRICE £6.19.6 P. & P. 2/6. 
Heavy metal table base for above 10/- extra. 


PRIVILEGE PARCELS 


A “ Privilege Parcel” allows you to purchase the Audio System of your choice at a 
worth-while cash saving. Some examples are listed below, but we shall be pleased to 


quote our “ Privilege Parcel "’ Prices for any selection of equipment of your own choice. 
Send ue details of your requirements. H.P. Terms can be arranged on Privilege Parcels. 


LASKY'S FOR D.LY. CONSTRUCTION BARGAINS 


WIRELESS WORLD 


RECORD PLAYERS - AMPLIFIERS - Cc. 


PRIVILEGE PARCEL PRICES. 


BUILD A HIGH QUALITY TAPE RECORDER 


Using the famous Collaro “STUDIO” deck and MARTIN 
pre-assembled amplifiers 2 or 4 track models. 


COLLARO STUDIO TAPE DECK- 


Latest model 3 speed, 3 motors. Take 7in. reels. Fitted with half-track heads. 
LASKY’S PRICE £10/10/-. New and Unused, Carr. & Pack. 7/6 


COLLARO STUDIO TAPE DECK. 4s above but fitted with the latest 


quarter-trackheads. LASKY’S PRICE £13/19/6: Carr. & Pack. 7/6. 


MARTIN TAPE RECORDER AMPS. Designed for use -with Collaro 


Studio Tape Deck. In sub-assemblies for immediate installation. 6-valve circuit. Com- 
prehensive instructions make final assembly ag simple as possible. Everything supplied, 


mcluding valves, etc. Monitoring facilities. 3-ohm output, d li , et FE 
200-250 v. A.C. mains. ‘ 2 eee 
PRICES i-track Model £11/11/. }-track Model £12/12/-. P. & P. 2/6. 


Portable carrying case designed to take the Collaro Studio Tape Deck and the Martin 
Tape Amplifier. Fitted with 9 x 5in. speaker. Price complete with speaker £5/5/-. 


P. & P. 5/-. h 
FAMOUS MAKE TAPE DECKS 


MODEL R7 BY WELL-KNOWN BRITISH MANUFACTURER 
Two speeds—3% and 7} i.p.s.; three high quality 
motors. Will record and replay IN BOTH DIREC- 
TIONS. Fast forward and rewind. Supplied less 
heads, space is provided for fitting 4 heads of any 
type, to give full working in both directions on ; 
either 1, 2 or 4 track. Unit plate size 13 x 15in., 3 
depth below top of plate 5}in. Will take 7in- 
spools, Tape position counter fitted. For 200- 
250 volt 50 op.s. mains. Two-tone grey finish. 
Perfect order. Supplied less heads. 


LASKY’S PRIGE  £9.19.6 csmis aus reine inven 


|NEW! MARTIN TRANSISTORISED AUDIOKITS 


NOW AVAILABLE! 6 UNiT KITS OFFERING THE HI-FI 
ENTHUSIAST A NEW QUALITY. CONSTRUCTION TECHNIQUE. 
Using specially developed circuits, the very latest transistors and printed circuits— 
these kits are all fully checked and tested before leaving the factory. Although the kits 
are basically designed for use together the pre-amplifier and mixer stages may be used 

to great advantage with existing valve or transistor equipment. 

KIT 1. 5-stage Matching Input Selector Unit. LASKY’S PRICE 47/6. 

KIT 2. Pre-amplifier with volume control. -LASKY’S PRICE 37/6. 

KIT 8. 3-Channel Mixer with plug-in adaptors for individually matching each circuit 
LASKY’S PRICE 79/6. Adaptors 8/6 each. 

Pre-amplifier with tone/volume control stages. LASKY’S PRICE 62/6. 
KIT 5. 10 and 3 watt Main Amplifier. LASKY’S' PRICE £5/12/6. 

KIT 6. Power supply convertor unit. LLASKY’S PRICE 52/6. 


COMPLETE TAPE RECORDERS 


All Brand New and Unused in perfect working order. 
Supplied complete with crystal microphone, reel of tape and empty spool, also screened 
lead for recording from radio, pick-up, ete. The following specifications are common 
to all three models: Tone Control, Visual Recording Indicator. Inputs: Microphone, 


KIT 4, 


Radio, Record-Player, Radiogram, Telephone Adaptor, Fully Automatic Erase. 
Facilities: Fast spooling, forward and reverse. Valves: Latest Mullard Miniature 
types. Rectifier: 8.T.C. or Westinghouse Metal Rectifier. Loudspeaker: Standard 


Microphone: new super sensitive crystal in the 
new easy to hold microphone case. Carrying Case: Portable case with detachable 
lid, harmonising gold trim and automatic safety locks. Storage cubby for micro- 
phone and accessories. Covered in new type washable scratch resistant Vinyl. 
Size for Models A and B: 144 x 14 x 64$im. Size for Models C & D: 14 x 124 x 6}in. 
MCDEL Studio Deck. Four Track. Speeds: 14, 33 and 74 i.p.s. Spool 
capacity: 7in. Wow and flutter: Less than 0.15% total. Playing 
Times: up to 18 hours. Frequency Response: 12,000 c.p.s. at 74 i.p.s. Mains Voltage: 
200-250 v. 50 c/s A.C. Output 3 watts. 


LASKY’S PRICE 27 GNS. 


MODEL B Studio Deck, Two Track. Specification as for Four Track model 
- above, except that this is fitted with Two Track Studio Tape Deck, 
Maximum Playing Time: up to 9 hours from one reel of tape. 


LASKY’S PRICE 25 GNS. 


MODEL Fitted with B.S.R. Deck, two-track version. Specification: Single 

speed, 33 i-p.s. Freq. response 10,000 c.p.s. at 3} i.p.s, Spool 
capacity: 5fin. Mains voltage: 200-250 v. 50/60 c/s. A.C. Wow and flutter: Less than 
0.9% total. Output: 3 watts. Playing time: up to 3 hours. 


LASKY’S PRICE 18 GNS. 


MODE L “Fitted with B.S.R. Four Track Deck—otherwise same specification 
as the Model C—but maximum playing time increased up to 6 hrs. 


LASKY’ S§ PRI C E 91 GNS. Carriage & Insurance 15/- extra. 


H.P. Terms are available on the above models. 


HP. Terms are available on 
We stock the full range of all BRENELL TAPE EQUIPMENT. 
“W.W.” April 1964 for details. H,P. Terms available. 


3 ohm with extension speaker-socket. 


Carriage and Insurance 15/- extra. 


Carriage and Insurance 15/- extra. 


Carriage and Insurance 15/- extra. 


See 
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For the widest range of all 


HI-FI & TAPE EQUIPMENT 


TAPE RECORDERS - 
COMPLETE MONO/STEREO SYSTEMS TO YOUR sce 
LASKY’S 


TTP TLTLe Lee LEE LE eee 


P.T.0. FOR 
MORE NEWS 


+ 


BBBBHAEBBEEH BBB 


BB 


P.T.0. FOR 
MORE. NEWS 


WIRELESS WORLD 


For The Finest Value ana 


TRANSISTOR RECEIVERS & 


THE WIDEST RANGE AVAILABLE TODAY FOR HOME CON- 
STRUCTION OR READY BUILT TO HIGHEST STANDARDS 


ORTABLES 


TRANSISTO 


FOR HOME CONSTRUCTION 


AND SKYROVER 


THE SKYROVE DE LUXE 


GENERAL SPECIFICATION 

7 transistor plus 2 diode superhet, 6 wave- 
band portable receiver. Operating from four 
1.5 torch batteries. 

The SKYROVER and SKYROVER DE 
LUXE covers the full Medium. Wayeband 
and Short Waveband 31-94 M, and also 4 
separate switched band-spread ranges. 
13M, 16M, 19M and 25M, with Band Spread 
Tuning for accurate Station Selection. 
The coil pack and tuning heart is completely 
factory assembled, wired and tested. The 
remaining assembly can be completed in 
under three, hours from our easy to follow, 
stage by stage instructions. 
SPECIFICATION: 

Superhet, 470 Ke/s. All Mullard Transistors 
and Diode. Uses 4-U2 batteries. din. 
Ceramic Magnet P.M. Speaker. Easy to 
read Dial Scale. Band Spread Tuning. 
500 MW Output. Telescopic Aerial and 
Ferrite Rod Aerial. 

WAVEBAND COVERAGE: 180-576M; 31- 
94M and Band Spread on 13, 16, 19 and 25 
metre Bands. 


The SKYROVER 


Controls: Waveband Selector, Volume 
Control with on/off Switch, Tuning Con- 
trol. In plastic cabinet,size 10 x 65 x 33in 
with metal trim and carrying handle. 
Can be Post & Pkg 
built for £1 0.1 9.6 5/- extra. 
H.P. Terms: 22/- deposit anc 

11 monthly papments of 21/- 


The SKYROVER De Luxe 


Tone Control Circuit is incorporated, with 
separate Tone Control in addition to Volume 
Control, Tuning Control and Waveband 
Selector. In a wood cabinet, size 11} x 64 x 
3in. covered with a washable material, with 
plastic trim and carrying handle, Also car 
aerial socket fitted. 


rice £12.19.6 5. tba 


built for 
H.F. Terms: 26/- deposit and 


11 monthly payments of 24/- 


Data for each receiver: 2/6 extra. Refunded if you purchase the pareel. 
be batterie sine luded F REE. Alle omponents 2 railable separate ly i 


REALISTIC SEVEN 


Vully tunable long and medium bands. Uses 7 Mullard 
‘Transistors; plus Diode OA70. 

STAR features: 

@ 7 Transistor Superhet. @ 350 Milliwatt output 4in. 
high flux speaker. @ All components mounted on a 
single printed circuit board. size 5}in. x 5}in. in one 
complete assembly. @ Plastic cabinet, with carrying 
handle, size Jin. x L0in. x 34in., in blue/grey. @ Easy 
to read dial. @ External socket for car aerial. @ I.L.- 
frequency 470 Ke/s. @ Ferrite rod internal aerial. 
@ Operates from PP9 or simiJar batt. © Full com- 
prehensive data supplied with each Receiver. . @ All 


£5.19 .6 
coils and I.F.s, ete., fully wound ready for immediate 


P & P. 4/6. assembly. Ani outstanding Receiver. 


REALISTIC SEVEN DE LUXE 


3y popular request a De Luxe version of the well-proven 
Realistic Seven now available. With the same electrical 
specificz standard model—PLUS A SUPERIOk 
WOOD CABINET IN CONTEMPORARY STYLING 
covered in attractive washable. material, with super- 
chrome trim and carrying handle. Also a full vision 
circular dial, externally mounted to further enhance the 
pleasant styling. ONLY £1 EXTRA 

Battery 3/9 extra. (All components available sep- 
arately.) Data and instructions separately 2/6, re- 
funded if you rchase parcel. 


hi THE SPRITE. 


PP3 batt. @ Ferrite Rod aerial. 
speaker. @ Printed circuit 2}in. x 2}in. 
@ Plastic case, size din. x 24in. x jin. 

In order to ensure pekiced results, ‘the SPRITE is supplied to you 
with R.F. and I.F. stages. Driver and Output stages, ready built 
with all components ready mounted on the printed circuit. The 
SPRITE pre-assembled plus cabinet, speaker and all components 
for final construction. CAN BE BUILT FOR 79/6. Post and pack, 
3/6 extra. Data and instructions separately, 2/6. (Refunded if 
parcel js purchased.) Real calf leather case, wrist strap, personal 
earphone, case for earphone and battery, 12/6 the lot extra. 

Make no mistake—this is a SUPERHBT receiver of genuine com- 
mercial quality. It is not a regenerative circuit. 


Four U2 


Can be built for 


@ 6-Transistor Superhet Mini 
Personal Pocket Radio. @ Long 
and Med. wavebands. @ Uses 
@ LF. Freq. +70 Ke/s. @ 3in, 
@ Slow motion Drive, 


CAN BE BUILY 
FOR 


79/6 


P.&P. 3/6 extra. 


THE PETIT FULMITER Pezr<4 © gi 9 Na hatiegs 


Operates direct from 200-250 A.C. Same size as PP3, 1/6. 


9WW—174 FOR FURTHER DETAILS. 


We consider our Construction Parcels to be the finest value available on the home construction market, If on receipt you feel 
not competent to build the set, you may return it as received within 7 days, when the sum paid will be refunded less postage, 


LASKY’S FOR SPEEDY 


JUNE, 1964 


READY BUILT RADIOS 


] BOY’S 2 TRANSISTOR POCKET RADIO 
In attractive plastic case. Size only.4in. x 2tin. x lin. Fitted 
with 24in. loudspeaker, Socket for personal earpiece and telescopic 
aerial.. Works from single PP3 type battery. Fully tunable over 
full medium waveband. Supplied complete with earpiece, telescopic 
acrial, carrying purse and 9-volt battery. Ideal Birthday present. 


LASKY’S PRICE 4:2.7= trie accessories: 
6 TRANSISTOR POCKET RADIO 


Fully built-in, plastic case, 4in. x 2}in. x lin. with 24in. speaker. 
. Uses single PP3 type battery. Supplied complete with personal 
Maxy uvre ready earpiece and leather case. Tunable over full medium waveband. 


Pat socks LASKY'S PRICE 69/6 iret Sitaccessores 


FREE allaccessories 


TAPE RECORDERS 


FULLY TRANSISTORISED 
THE CLARION “PHONOTRIX”” 4 tutty transistorised battery operated 


recorder. With leather case. 16 GNS. Carr. 7/6. 
Very Latest ““ PHONOTRIX ”’ with push-pull output. Carr. 7/6. 20 GNS.’ 
‘e 33 Transistor amplifier with 7in. x 4in. speaker in 
CLAR ION TWI NSET a portable case, The Clarion Phonotrix recorder 
can be housed in the case with the amplifier, this giving full quality output. Listed 
at 8 gne. 7 GNS. P. & P. 5/-. 
“self-contained Transistor Battery Recorder. Size only 8x7} 
i Weight 3}1b. Takes 3in. spools, twin track, 3} i-p.s. 
With tape, mic. and b: 74 GNS. P. & P. 5/-. 
&6 FS 7 -ivanatstonied Portable Recorder. Full details as pre- 
THE TRAV LER” viously advertised Wireless World (Jan. ’64). 
Last few available. LASKY’ S PRICE 13 GNS. Carr. & Ins. 17/6 extra. 


THE “CONET” — 


Fully transistorised 2 speed Battery Tape Recorder. y% Capstan drive. % 2 speeds, 
32 and 17 i.p.s. y% Fast rewind. % Twin tracks. % 2}in. speaker. ye Accessories in- 
cluded: Leather carrying. case, Microphone, Telephone adaptor, Personal carphone. 
LASKY’S PRICE 19 GNS. 

Optional Extras. Remote Control Mic. 85/-. Remote Control Foot Switch 25/-. 
ALL ies above items are fully described on our ‘‘ Bargain Bulletin ’’—sent FREE on 
request. 


CONSTRUCTORS BARGAINS 
NEW SUPER MINIATURE POCKET RADIOS 
TH E SINCLAIR SLIMLINE The new 2-transistor pocket radio 


size only 23in. x lfin. x lin. 
Micro alloy transistors and printed circuit. 


Easy to assemble, 
CAN BE BUILT FOR 49/6 All comporents available separately. 


THE SINCLAIR MICRO-6 


CANBEBUILTFOR 59/6 


STAAR KINDER RECORD PLAYER 


Complete with pick- 


Self-contained pocket radio — 
size only 1¢” x 1,3,” x 3”! 
Mercury cell 1/11 extra, 


45 r.p.m. 6 v. Batt. operated. 
up fitted erystal cartridge. Size only 7} x Gin, Fitted 
auto, stop and start. New and perfect. Suitable for 
use with both the listed below amplifiers. 


LASKY’S PRICE 49/6 rp. « v.26. 
NOW IN STOCK—2 speed model 69/6 P.&P. 
for 334 and 45 r.p.m. | 2/6 


NPN-PNP Transformerless Transistor Amplifier, Smallest ever, size lin. x lin. lin. 
Output 125 MWirom 9 v. batt. Uses 3 transistors. Single-ended bala output. 


Fully assembled. LASKY’S PRICE 29/6. Post 2/6. 

300 m/w CUTPUT AMPLIFIER. Uses 2 OC71 and 2 0C72. Vol. and tone controle. 
Fully assembled, size 3 x 2 x 2in. LASKYS’ PRICE 39/6. Post 2/6. Knobs 3/6 extra, 
Speaker 30 ohm 5 inch. Matched to amplifier 25/-. Post 1/6. 


TRANSISTORS ALL BRAND NEW 


AND GUARANTEED i 
GET $1, GET $5, GET S6 2/6; 8374, 874P 3/6; 0045, OC7I, ocsiD 4/6; OC 44 


0070, OC 76, OC 81 (match pair 10/6) 5/6; AF 117, OC 75, 0c 170, OC 200 6/6; . 
OC 23, OC 42, OC 43, OC 73, OC 82D 7/6; OCP 71 9/6; OC 201, OC 204 15/-; OC 205, 


OC 206 19/6: OC 28 24/6. 


M I N IAT U RE = A RPI EC E S for Transistor Radios, Transparent 


ear inserts with 3ft. cord, sub-min. jack and socket. Fully guaranteed. Post free. 
CR.5 Crystal high imp...-.-..-+essceeeeeeen eens ave 5 0 
MR.4 Magnetic Jowsbmap seid uv i'eeee tielouias wile wea nclon eraneretams 6 6 


TRAN SFILTERS by srusH cRYSTAL CO. Available from stock. 
TO—O1B 465 ke/s. + 2ke/s. TO—O2D 470 ke/s.--+ 1 ke/s. 
TO—O1D 470 ke/s. + 2 ke/s. TF—O1B 465 ke/s. - 2 ke/s. 
TO—O2B 465 ke/s. + 1 ke/s. TF—OLD 470 ke/s. + 2 ke/s. 


6/6 EACH P. & P. 6d. 


MAIL ORDER SERVICE 


JUNE, 1964 WIRELESS WorLD 125 


jervice in Great Britain 
fee A reat. Britain 


7ONSTRUCTORS BARGAINS 


HUGE STOCKS OF COMPONENTS, TEST GEAR, ETC. 
SPEEDY MAIL ORDER SERVICE 


MODEEAHESURICh ee AND uNoseo =» MODEL HE40 


Covers range from 540 Ke/s to 30 Mc/s.’ Ham Band is provided witha 
scale for direct reading, and can also be band spread. Facilities: A.N.L. 
A.V.C. and M.V.C. Q Multiplier also. serves as B.F.O. H.F. stage 
and two LF. stages ensure high sensitivity and selectivity. Valve 
Aes ; line up: 3 X 6BA6,2 x 6BE6,2 x 6AV6,1 x 6Q5 and 5Y3. 2 Aerial 
Re . e Sockets. Stand-by position for use with a transmitter. 8 meter fitted. . ey ‘ 2 
200-250 v. A.C. mains. Brand new and unused. Boxed with full a eee a 
, instruction manual, in attractive steel cabinet, grey crackle finish. are 4 é 
LASKY § PRICE 40 GNS Cabinet size 15 x 8 x 10in. Dial 12 x din. Covers medium wave ae 
2 Carriage and Packing Free. band om aoe ee 4,5-11.0 Me/s.,:11.0-30. ¢/8< in 
.P. Terms: £4.4.0 deposi month] men: & li ai — wri ils. separate switched band spread ranges, Controls include 
H. e: 0 deposit and 11 monthly payments of £3/16/0. Also available as a Kit write for details. BP.O. Sensitivity, ANL, Racctyar-Gtand-nyy Seritoh, 
MODEL HE80 1d-valve super sensitive communication receiver. Freq. range 540 Ke/s—30 Tone Switch, 8-Meter. For 200/250 v. A.C./D.C. Internal 
Mc/s and 144-146 Mc/s. Dual conversion on 2 metres, with extra R.F. stage, loop and telescopic antennae fitted. Valve line up: 12BE6, 
Single R.F. stage, two I.F. stages on all other bands. B.F.O. and Q-multiplier circuits. Improved A.N.L. and 12BA6, 12AV6. 50C5, and metal rectifier. Size 13} x 84 x 
voltage regulated powerpack. ‘S’’ meter, band spread on amateur bands, large illuminatea dial with logging scale, 5tin. Instruction manual included. 


All controls fitted. Outputs for speaker and phones. Valve line-up: 4 x 6AQ8, 3 x 6BA6,2 x 6BE6,1 x 6BL8, ’ Carriage 
6AL5, 6AQ5, 6CA4 and OA2. Steel case 17 x 7} x 10in. For 200/250 LASKY’S PRICE 59 GNS Carriage and LASKY § PRICE £24 1 5 FRE 
s a 
i . 


y. A.C, mains. Brand new and boxed with full instruction manual, packing free 
H.P, TERMS available, H.P Terms £2/9/6 dep. and 11 months at £2/5/0. 


. LAFAYETTE TAPE es ” F TAPE DECK MOTORS 
Famous American Brand—Fully Guaranteed at record The Sixteen Mu tirange Moters for the -Collaro Studio. Deck — 
low prices, In sealed cartons. new and unused. 200-250 y. A.C. 
bin. Double play, 1,200ft. Mylar base...... «- 15/- Take-up, rewind and capstan. Listed at 
bin. Long play, 900It, Acetate base os. oe 10 M E if E R K | T BOIL cack 
5in. Standard play, 600ft. Wop OBSO nc mia ele : pA 
Bin. Long play, 1,200ft. Mylar base ......., 15/- | 
5zin. Double play, 1,800ft. Mylar base ...... 22/6 This outstanding meter was LASKY 5 PRICE 14 11 each P. & P. 2/6. 
5zin. Long play, 1,200ft. Acetate base........ ee featured by Practical Wire- Set of three 35/-. P. & P. 6/-. 
5iin. Standard play, 850ft. P.V.C. base...... 11/6 less, in the Jan. '64 issue. " Sy 
Zin, Standard play, 1,200ft. Mylar base...... 12/6 Lasky’s are now able to offer ach ae tape Ae ne motor made be eres 
7in. Long play, 1,800ft. Mylar base........ 19/6 the complete kit of parts as ay ca eae ize: din. dia. x 2in. high 
7in. Double play, 2,400ft. Mylar base ...... 25/- specified by the designer. lin. x a spindle. 

Jin. Long play, 1,800ft. Acetate base........ 15/- All British components are LASKY S PRICE 19/11 P.&P.3 
Sin. Message tape, 150ft. ......... oe Ack used throughout. The instru- . & P. 3/6. 
3in. Message tape, 225ft. . os All ment case is supplied with the 
Sin.  Mesgage-tape, SO0f. 6 66. secs es cease ceces 7/6 meter movement built-in, TAPE POSITION INDICATOR 
P. & P. 1/- extra per reel; 4 reels and over Post Free. The two scales are clearly 
Full range of triple play tape available. printed in black on white and Open type—as used by most makers, “With re-set knob 


are very easy to read. 3 DIGIT 7/6. 4 DIGIT 10/6. Pe. & P. 94. oneach 


SPECIAL PURCHASE RANGE SPECIFICATION HI-FI TAPE 


.C. volts: 0-2.5-25-50-250- at 2 e 
MAKER’S SURPLUS SWITCHED F.M. TUNER | } 'G: (oits psec ott 20,00001¥ 


Made by Dynatron—Model FM 2 LV. Provides 4 preset | } D.C: current: 0-50uA, 0.2.5.5). n0 ek RECORDER HEADS 


stations selected between 88-100 Mc/s. Fully adjustable Resistance: 0-20000, 0-200 kQ, 0-20 MQ. 


to your local frequencies. 7 valve circuit with Foster Basic movement: 404A f.8.d. moving coil. ‘With uni- High Impedance Record Play. Low impedance erase. 
Seeley discriminator and A.G.C. Valve line up: 5 x Z719, versal shunt full scale deflection current is 50uA. Upper or lower track LASKY’S PRICE 29/6. Post free 
1 x B719 and D77. Unpowered—requires 250 y. D.C. Size/finish; Black plastic case—33 x 53 x 1in, per pair. State track required when ordering. 


at 45 mA. and 6.3 v. at 2.5 a. 75 ohm aerial input. Controls: 12 position range switch; separate slide switch MARRIOTT “X” Type 3 track heads. Record/Pla: 

Size 63 x 53 x 5}in. Brand new and unused —individ- for A.C. volts—D.C. ohms; ohms zero adjustment pot. and Erase. LASKY’S PRIGE 4 GNS. pair. dia 

ually boxed. A superb unit—maker’s list price was meter; meter zero. External connections: Two 4 mm. }-Track heads Record/Play and Erase 59/6 pair. 
sockets for test lead plugs. 


£24/5/-. 
LASKY's price 0.19.6 Pe P-on | Bry nam Sie 17, aod om 250 tute || RECORDING TAPE SPLICER 
CRYSTAL PICK-UP CARTRIDGES 3 


By famous manufacturer, all metal nickel plated con- 


This offer is exclusive to Lasky’s Radio ! struction. With separate razor blade, securely clam 
+ , ps 
LOWEST PRICES EVER! ; P&P tape while splicing. Listed at 18/6. 

All Complete with Styli L.P. and Standard (and Stereo LASKY § PRICE £ 5 1 o 6 . & P, 5 
where shown) fully guaranteed, Standard Fitting will fit . 2 5/-. | ASKY § PRICE 1 4’ & Paso tie 
most P.U. Arms and Heads. Postage 1/- extra each, H.P. Terms: 21/- deposit and 5 monthly payments of 21/-. . 
MONO Type C.T.1. By well-known manufacturer Data and circuit available separately 2/6 refunded if all 
Mois Sr ceca Sy eek BRO aaa peg A s parts bought. Pair of batteries 2/5 extra. EXPORT MODEL—SUPER TV OFFER 
‘Acos GP.59- Bhyseiet = ea eer Cea ek tek 14 0 625 line T.V. chassis (Export Model). For 200-250v 
AGos GPOU/B Abi cop Seca oec4cteec peettenys 15 0 | GUITAR PICK-UP A.C./D.C. mains.Fitted with Band I-ILI turret tuner. 
Acos GP.65/1 ...... sete teee te eeees sete e ees 17 0 | Crystal—high imp. Size only l}in. x fin. x din. Clips to Fully loaded with 12 sets of coils for all CC1R channels 
TACOS EOY EL fatto \cincetetelcss ett chia ive de Con wcine 14 0 | finger board—no screws. Complete with cable. in these bands. F/M sound. Made by famous 
STEREO Acostereo 73/1, with 2 sapphires.... 25 0 LASKY’S PRICE IS/Ml P.& P. 1/-. British manufacturer. 15 Mullard valves. | Electro- 
Acostereo 73/2, with Diamond LP/Stereo and static focus and deflection. Will'take 17in, 19in., 

BAP PALE OG Se icisieigt is a's oscleiclevela ere'v'e « Slayaa ad 29 6 ALL THE LATEST EQUIPMENT FROM 2lin. or 23in. CRT. All controls fitted. Supplied 
Collaro type C Turnover, with 2 sapphires 19 11 THE AUDIO FESTIVAL new and unused with all valves, 7in. x 4in. speaker 
Collel 3.C.I. Turnover, with 2 sapphires ..... he On dt = and eet CRT (less pp : 
Collel 8.C.I. Turnover, with Diamond LP/Stereo ,Carr, & packing FREE 

and sapphire i Foe 1 PROS Skat ee er orate ne ers 25 0 OPEN A CREDIT ACCOUNT LASKY § PRICE£25%; any part of the World. 
Ronette Stereo 0.V. Turnover, with 2 sapphires 95 Q UP TO 9 MONTHS TO PAY (Tube sent at buyer’s risk), An allowance of £1 
Ronette Stereo type 105 and 106 with 2 sapphires 25 Q NO INTEREST TERMS will be made if the CRT is not required. Circuit data 
Ronette Stereo type 105 and 106 with Diamond included FREE. 

LP/Stereo and sapphire Std. .............. 35 0 WRITE FOR DETAILS 


SEND FOR OUR LATEST COMPONENT CATALOGUE : ? PROMPT MAIL ORDER SERVICE to all parts of the British Isles, the 
Complete new edition of over 100 pages, 8} x 54in., copiously illustrated, packed U.S.A. and overseas. Enquiries invited. We also operate the Official purchase 


with money-saving bargains. Invaluable for the “ham” or service man. Price 2/-. ape 
Post 6d. Our latest 20-page. ‘‘ Bargain Bulletin ” included free (separately by post, 6d.). tax-free plan for overseas visitors—the PERSONAL EXPORT SCHEME, 


T R AD W ] 2 mins Oxford Street. Nearest Station, Goodge Street. MUSeum 2605 
] us Open all day Saturday. Close | p.m. Thursday. : 
7 D WARE ROAD W 2 Few yards from Praed Street. PADdington 3271/2 
9 ufam Open all day Saturday. Close | p.m. Thursday. 
ELECTRONICS 152 3 FLEET STREET E C 4 Near Daily Express Building. FLEet St. 2833 
(FLEET ST.) LTD. ] oWa-Se Open all day Thurs. Close | p.m. Sats. ~ 
: PLEASE ADDRESS ALL MAIL ORDERS TO OUR HEAD OFFICE:—207 EDGWARE ROAD, W.2. 


LASKY’S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
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GENUINE OFFERS! 


Purchased direct from the liquidator of 


Walter Instruments Ltd. BRAND NEW 


“WALTER” METROPOLITAN 


MAINS/BATTERY TAPE RECORDER 
Maker’s list price 55 Gns. 


Ouce $25 Carr. & Ins. 15/- ex. 


Double your fun with this revolutionary tape recorder. 
It makes you independent of mains electricity supplies; 
yet it’s full size and gives you BIG 2-WATT OUT- 
PUT and faithful reproduction on batteries or mains, 
plus all the advantages of mains or battery recording 
indoors—outdoors—any where —every where. 


METROPOLITAN 


‘I i al oa 


BRAND NEW in maker's cartons. Thoroughly 
tested before despatch. Just some of the wonderful 
features of the ‘* Metropolitan ’”’ :—A.C? mains-100/ 
250 v. or 8 Ever-Ready PP9 or Vidor VT9 dry bat- 
teries (9v. each battery). Twin-track. Hi-Fi perfec- 
tion With enough volume to fill 2 small hall on mains 


or battery. 3} i-p.s. Rev. counter. Record safety 
buttom. 7 din. high flux speaker. Magic-eye 
indicator. Mixing and superimposing facilities. Out- 


puts for external speaker and amp. Reel size 5}in. 
max, Weight only 17} lbs. Overall dimensions 
14 x 13% x Sfin. Complete with 850ft. tape, spools, 
radio/gram, recording leads and plugs. Hi-Fi micro- 
phone. Instruction booklet and SERVICE MANUAL. 


TRANSISTOR RADIO SETS! 


GOLD SPOT EIGHT TRANSISTOR DE LUXE 


MEDIUM AND LONG WAVE BANDS. 
Stations roll 
in. Extreniely 
sensitive. 
Beautifully fin- 
ished two tone 
plastic case 

with Gilt spea- 
ker fref. Com- 
plete with real 
brown leathe2 
ease which. in- 
corporates ad- 
ditional serew 
in telescopic 
aerial for distant stations, earpiece in separate con- 
tainer and battery. Size 5}in. x 34in. x fin. 


OUR PRICE £6/2/6. P. & P. 2/6 extra. 
ZEPHYR 7 TRANSISTOR 2-BAND RADIO 


A de-luxe 2-band 
radio for Medium 


Terrific power. 


wave 535-1605 
Ke/s. and Long 
wave 160-280 
Ke/s. The tran- 
sistors as fitted 
are American 
made and _ pro- 


vide power and 
long distance re- 
ception a plea- 
sure in listening. 
Two tone cabinet, 
complete with fine leather case and wrist strap, 
dynamic earpiece, battery and additional aerial for 
use in car. Our price £5/19/6. P. & P. 2/6 extra. 


EMERSON Transistor Pocket Radio 
MEDIUM & LONG WAVE BANDS. 


Extremely 
design in 
or Red 
plastic case with 
Gilt speaker fret 
and dial. Excel- 
lent tone. With 
battery and ear- 
piece. Carrying 
case is not sup- 
with this 
Size din. 
x Itin. 


plied 
model. 
+x 3in. 


OUR PRICE £5/19/6. P. & P. 2/6 extra. 
8.A.E. for all enquiries please. 


J. E. SEXTON LTD., 162 Gray’s Inn Road 
London, W.C.1. Tel.: TERminus 0228 
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WIRELESS WORLD 


1964 
THE RADIO 
AMATEUR’S HANDBOOK 


by 
A.R.R.L. 


Ww 

oa 
=~ 

1 


Postage 2/6 


BASIC THEORY AND APPLICATION 
OF TRANSISTORS, by Dept. U.S. Army. 
10/-. Postage 1/3. 

HORIZONTAL SWEEP SERVICING 
HANDBOOK by J. Darr. 30/-. Postage |/-. 


DIGITAL STORAGE SYSTEMS by W. 


Renwick. 50/-. Postage I/-. 
TRANSISTOR APPLICATIONS by R. 
F. Shea. 60/-. Postage I/-. 


MODERN TAPE RECORDING AND 
HI-FI by K. Peters. 30/-. Postage |/-. 


TRANSISTOR TELEVISION RECEIV- 
ERS. by T D. Towers. 55/-. Postage 1/6. 


Inter G.E.C. TRANSISTOR MANUAL. 
16/-. Postage 1/3. 


RADIO VALVE DATA. Compiled by 
“W.W.’’ 7th Ed. 7/6. Postage 10d. 


COMPLETE CATALOGUE I/-. 


> THE MODERN BOOK CO. 


> BRITAIN’S LARGEST STOCKIST 
of British and American Technical Books 
19-21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 
Open 6 days 9-6 p.m. 
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SPECIAL OFFERS: 


NO INTEREST ON 12 MONTHLY 
PAYMENTS 


THE NEW ARMSTRONG 227 
Monthly 
12 pyts. 18 pyts. 


36/5 
52/6 


Dep. 
ARMSTRONG 
227 Mono 
227 Stereo 
GARRARD 
Lab. A/EV26A 
4HF/EV26A 
301 Strobe 
AT6/EV26A 
LEAK NEW MODEL 
Stereo 20/Vari. .. 
TL12 Plus/Vari. .. 
Troughline 
LENCO 
GL 58 Gram 
GL70 Gram 
GOODMANS 


Elegauza II 
DULCI 

$55 Mono 

855s Stereo 
MISCELLAKEOUS 
Cadet Stereo 
Decca FFSS Ster. £18 17 11 
DeccaDeramA.K.1. i 7 0 


5 
62/11 
.- £2615 0 5B/- 


40/- 
87/11 28/4 
24/- 17/3 
9/6 6/6 
14/- 10/6 U7 
Showroom lours: Monday-Saturday 10 a.m.-5 p.m. 
Directions: No. 6 bus from Liverpool St. Station to Gdeon, 
Hackney Rd., walk back two turnings. 

(DEPT, H4) | 


A. L. STAMFORD Lto rere 83 5008 


98 Weymouth Terrace, London, E.2. 
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HARVERSON :: 
SURPLUS CO., LTD. it? 


Another Harverson Bargain! 


REMOTE CONTROL UNIT AND SPACE 
CONTROL AMPLIFIER. 


Originally intended for remote channel changing 
and volume control of T.V. receivers by super- 
sonic waves. Comprises of remote hand control 
unit, supersensitive mike and amplifier with 5 
Mullard valves (2-ECC83, EB91, PCC89, EZ80). 
Supplied complete in maker’s original cartons, 
brand new and unused with full circuit diagram 
etc. Easily adaptable for hundreds of uses where 
remote control of apparatus is required without 
Ate ee on, list price 18 gns. 
AVAILABLE AT ONLY 37/6 P. & P. S/-. 
The relays, valves, mike, transformers and com- 
ponents are worth far more than our price for the 
complete units and due to the very high value and the 
limited number we regret that no correspondence 
¢an be entered into regarding these items. ~ 


BRAND NEW 3 OHM LOUDSPEAKERS 


2tin. 12/6; Sin. 12/6; 64in. 15/—3; Bin. 21/-; Qin. 
25/—; |2in. 27/6 (15 ohm 12 inch 30/-). 

E.M.b 2dins tweeter... Socs.cce-couseen eee 10/6 
LOIN. GIRL Fo 5. Siceais scan codecs sane renee ee ae 26/— 


Latest type E.M.I. 134in. x 8in. speaker with high 
flux ceramic magnet. 11,000 gauss. Aluminium 
centre cone. 10 watts, 50 c/s to 10 Kc/s. 42/- 
P. & P. up to 6in. 1/6; over 6in. 2/6 per speaker 


SPEAKER AND CABINET FABRICS 


Oatmeal or Red and Gold Vynair for speaker 
and - cabinet covering, also Red Rexine for 
cabinet covering only. All 54in. wide and usually 
sold at 35/- yard. OUR 13/6 per yard 

PRICE length. 
plus P. & P. 1/9 per yard. (Minimum order 
| yard.) Send S.A.E. for samples. 


TAPE DECKS 


B.S.R. MONARDECK (Single speed) 33in. 
per sec., simple control, uses 5zin. spools, 
£6/15/-, plus 5/6 carr. and ins. 

COLLARO STUDIO DECK £10/I0/- 
5/6 carr. and ins. (Tapes extra on both.) 


HARVERSON’S 
BARGAIN CORNER ! 

MAINS TRANSFORMER 
Drop thru’ type. Tapped primary 110 v., 200, 
220 v., 240 v., 320-Ov., 320 v. et 80 mA. and 6.3 v. 
at 3 amps. Generous core. Stack size 33 x 25 x 
l3in. Weight 4lb. ONLY I5S/-. P. & P. 3/6. 
ACOS CRYSTAL MIKES. High imp. For desk 
or hand use. High sensitivity, 18/6. P. & P. [/6. 
TSL CRYSTAL STICK MIKE. Listed at 45/-. 
Our price 18/6. P. & P. 1/6. 
CARBON MIKE JNSERTS. 
2tin. dia., 3/6. P. & P. 9d. 
STANDARD COLVERN 50K. 
Pots. 2 for 4/-. P. & P. I/-. 
TRANSISTOR DRIVER and O/P TRANS- 
FORMERS. (Tapped 3 ohms and 15 ohms 
output). plus 4 suitable Transistors giving approx. 
| watt output, 30/-. P. & P. 2/-. 
T.C.cC. SUPPRESSOR CONDENSERS. 250v. 
A.C, .005+.005 x .I. In tubular can. [#in. 
long x 2in. dia. 2 for 3/-. Post free. 
5,000 MFD. 12 V. WKG. CONDENSERS. 
Size 3 x lin. diam. 2/- each. P. & P. 6d. each. 
BRAND NEW PLESSEY._ 12v. 4-pin, non- 
sync. VIBRATORS. Type 12, 1.4.8D. ONLY 
8/6. P. & P. 1/6 each. 
3-PUSH BUTTON SWITCH UNIT. 4 single 
pole changeover on each push-button. Approx. 
3 x 13 x in. An absolute Bargain at 4/6 each. 
P. & P. I/- each. 


MARCONI QUARTZ CRYSTALS. Types 
ZHB. Still available as previously advertised. 


SPECIAL 
SPEAKER BARGAINS 


ROLA-CELESTION approx. 9in.x6in., 3 
ohm middle register speaker, 10/6. P.&P.2/6. 
FEW ONLY. = 6in. x 4in. 3 ohm Speakers. 
Only 9/-. P. & P. I/— per speaker. 

8in. x 5in. 3 ohin SPEAKERS BY WELL- 
KNOWN MAKER. Unrepeatable at 
only 10/6 each. P. & P. 1/6.per speaker. A pair 
of these are ideal for Stereo. 


plus 


Brand new, 


W/W Pre-set 
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QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controls. Complete with output 
transformer matched for 3 ohm speaker. Size 
7in. w. x 2zin. d.x 54 in. h. Ready built and tested. 
PRICE 69/6. P. & P. 3/6. 
ALSO AVAILABLE mounted on board with out- 
put transformer and 6in. speaker ready to fit 
into cabinet below. PRICE 89/6. P.&P. 4/6. 


te Ee Nee 
QUALITY PORTABLE RECORD PLAYER 
CABINET 
Uncut motor board. Will take above amplifier 
and B.S.R. or GARRARD Autochanger or Single 
Record Player Unit. Size 18 x 14 x 8Lin. 
PRICE £3/9/6. Carr. 5/-. 


SUPERIOR CABINET. To take 8 x Sin. 
speaker, with motor board will accommodate 
BSR UAI4 or VAI6, £3/9/6. Carr. 5/6. Speaker 
10/6 extra. P. & P. 1/6 extra. LARGE CABI- 
NET. Similar to above with 3 ohm speaker, 
£3/9/6. Carr. 5/-. 


Se 

4-SPEED PLAYER UNIT BARGAINS 

All brand new in maker’s original packing. 
SINGLE PLAYERS 


10/14 WATT HI-FI AMPLIFIER KIT 
A. stylishly fin- 
ished monaural 
amplifier with an 
Output of 14 
watts from 2 
EL84s in push- 
pull. Super re- 
production of 
both music and 
speech, with 
negligible hum. 
Separate inputs 
for mike and 
gram allow records and announcements to follow 
each other. Fully shrouded section wound output 
transformer to match 3-150) speaker and 2 inde- 
pendent volume controls, and separate bass and 
treble controls are provided giving good lift and 
cut. Valve line-up 2 EL84s, ECC83, EF86 and EZ80 
rectifier. Simple instruction booklet 1/6. (Free 
with parts.) All parts sold separately. ONLY 
£6/19/6. P. & P. 6/6. Also available ready built and 
tested complete with standard input jack sockets, 
£8/15/-. P. & P. 6/6. 


3-VALVE AUDIO AMPLIFIER 


MODEL HA34 
Designed for Hi-Fi re- 
production of records, 
A.C. Mains operation. 
Ready built on plated heavy 
| gauge metal chassis, size 

7tin. w. x 4in. d. x 43in. 
h. Incorporates ECC83, 
> EL84, EZ80 valves. Heavy 
duty, double wound mains transformer and output 
transformer matched for 3 ohm speaker, sepa- 
rate Bass, Treble and volume controls. Negative 
feedback line. Output 44 watts. Front panel can 
be detached and leads extended for remote 
mounting of controls. 
The HA34 has been specially designed for us 
and our quantity order enables us to £4 5 0 
offer them. complete with knobs, sWa 
valves, etc., wired and tested for only. P. & P. 4/-. 


SC 
TWO VALVE GRAM AMPLIFIER ON 
PRINTED CIRCUIT BOARD. 
(UY85, UL84:) Can be used with 80v. tap off 
motor. O.P. trans. Volume and Tone Control: 
Size 63in. wide x 2in. deep x 3Lin. high overall. 
ONLY 39/6. P. & P. 2/6. Mains dropper res. 


FOR THE HOME CONSTRUCTOR 


for filaments if required, 2/6. Bio Rerenigesces betes £3/10/-. Carr. 3/6. te : 
STEREO AMPLIFIER B.S.R. GU7 with unit mounted pickup arm. C>E 4 A realy ele So 
; £4/18/8. Carr. 4/-. purpose A.C. mains 
< AUTO. CHANGERS 240 v. : 
Incorporating 2 ECL82s and | EZ80, heavy duty, | B.S.R. UAI4 cooccccccecceccccccsee.. £6 2 6 ws, AMPLIFIER KIT. 
double wound mains transformer. Output | Latest B.S.R. UAI6 £7 2 6 camel TYPE HSL ‘FOUR’ 3 


VALVE, 4 WATT USING 
ECC83, EC84, £EZ80 
VALVES. 

: Special features include. 

%e Heavy duty double-wound mains transformer 
with electrostatic screen. 

%& Separate Bass, Treble and Volume controls, 
giving fully variable boost and cut with mini- 
mum insertion loss. 

% Heavy negative feedback loop over 2 stages 
ensures high output at excellent quality with 
very low distortion factor. 

4% Suitable for use with guitar, microphone or 
record player. 

% Provision for remote mounting of controls or 
direct on chassis. 

* All this builds onto a chassis size only 7tkin. 
wide x 4in. deep. Overall height 43in. 

% All components and valves are brand new. 

% Very clear and concise instructions enable 
even the inexperienced amateur to construct 
with 100% success. 

%* Supplied complete with valves, Output trans- 
former (3 ohms only), screened lead, wire, 
nuts, bolts, solder, etc. 

(No extras to buy). PRICE 79/6. P. & P. 5/-. 

Comprehensive circuit diagram, practical layout 

and parts list 2/6 (free with kit). 


4 watts per channel. Full tone and volume 
controls. Absolutely complete. 


LATEST GARRARD AUTO-SLIM with 
heavy duty 4-pole motor. FEW ONLY £€7/7/-. 
(Standard Auto-Slim £6/17/6). Carr. 5/- on each. 


BRAND NEW CARTRIDGE BARGAINS! 
B.S.R. TC8S High output compatible 
STEREO CARTRIDGE. Brand new. Complete 
Stereo/L.P/78 sapphire stylii and universal 
mounting bracket. Original list price 44/11. 
Our price 22/6. P. & P. I/-. 

RONETTE STEREO 105 CARTRIDGE 
Stereo/LP/78 complete with two sapphires. 
Original list price 67/9. Our price 24/-. P. & P. |/-. 
COLLARO HI-Fl STEREO CERAMIC 
t/o CARTRIDGE Type ‘‘C’’ complete with 
universal bracket and styli for stereo, L.P. and 
78. Original list price 59/8. Our price 25/-. 
P. & P. I/-. 


E.M.I. 4-speed 
Player and P.U. 
FURTHER HUGE 
PURCHASE enables 

us to offer these 


oi 67/ 6 os P. 4/6. 


Heavy 83in. metal turn- Q 
table. Low flutter per- 

formance 200/250 v. shaded motor with tap 
at 45 v. for amplifier valve filament if required. 
Turnover LP/78 head. 


HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 


BARGAIN PRICE 


S Also available 
; complete with two Bin. x 
Sin. speakers for only £5/10/6. P. & P. 6/6. 


ee 
6 TRANSISTOR AND DIODE SUPERHET 


A first-class 2 wavebands transistor superhet. 
@ Printed circuit panel (size 8} x 23in.). @ 3 pre- 
aligned |.F. transformers. @ High-gain Ferrite rod 
aerial. @All First-grade transistors. @ Car 
aerial winding. @ Push-pull output. @ All parts 
supplied with simple instructions. 
All parts sold separately. 
Set of parts if purchased at one time. 


ONLY £4.5.0 ee 


35 OHM SPEAKERS 
Suitable for use with above. 2in. Goodmans. Ideal 
replacement for most pocket portables 8/6; 
3tin. 12/6; Sin. 17/6; 7 x 4in. 21/-. P. & P. 1/6 
per speaker. 
Portable CABINET 


HARVERSON’S F.M. TUNER Mk. I 


@ F.M. tuning 
head by fam- 
ous maker. 


Size approx. 9} x 62 x 34in. Suitable for above | Type TAI @ Guaranteed 
using 34in. speaker, 25/-. P. & P. 2/-. @ Peak non-drift. @ 
output Permeability 
COIL AND TRANSFORMER SET FOR] inexcess tuning. @ Fre- & 
TRANSISTOR SUPERHET of It gisency Clie 
3 1.F. transformers, one oscillator coil, one driver @ All Me/s. @ CAB! 
transformer and wound Ferrite aerial (med., long SE Eae balanced diode output 
and aerial coupling), 32/6 complete, post 1/-. dard @ twee Gases na 


6 transistor printed circuit board to match, 8/6, 
post 9d. Circuit diagram 1/6 extra. 


SPECIAL TRANSISTOR BARGAINS 
ALL BRAND NEW 
GET 15 (Matched Pair) 15/- 
oOc71... 5/- OC76 ... 6/— XAIO3... 6/6 
OC72... 6/- PXAIOI ...6/6  VI5/l0p ...12/6 
Set of Mullard 6 transistors, OC44, 2-OC45, 
OC8ID matched pair, OC81 25/-. 


EDISWAN MAZDA 
R.F.1 Pack: I—PXAI0O2 Mixer; 2—PXAIOI 
LF. Amp.; (Equiv. OC44 and OC45)...... 10/6 
R.F.2 Pack: 2-PXAIOI I.F., I-PXAI02 Osc.; 


- NOQRPAI eRe cees ccc etesee<cnytescehscscrece ss 12/6 

as Pack: Consisting of PXBII3 Driver, 

Matched pair PXCI71, mounted complete with 

heat sinks (Equiv. OC8ID and OC8l) ... 12/6 
ALL TRANSISTORS POST FREE. 


HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19. = CHErrywood 3985 


discriminator. @ Attractive maroon and gold 
dial (7,x 3in. glass). @Self powered, using a 
good quality mains transformer and valve rectifier. 
@ Valves used ECC85, two EF80s, and EZ80 
(rectifier). @ Fully drilled chassis. @ Size of 
completed tuner 8 x 6 x 54in. @ All parts sold 
separately. Set of parts if purchased at one time 
£5/19/6, plus 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 post free. Mark Hf Version as 
above but complete with magic eye. front panel 
and brackets, £6/12/6. P. & P. 8/6. 

Mark III Version as Mark | but'with output stage 
(ECL82) and tone control. £7/7/-. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark |, 25/-. P.&P. 2/6. 
To fit Mark Il, 17/6. P. & P. 2/6. 


British components. @ Built 
on printed circuit panel, size 6 x 3in. @ Gener- 
ous size Driver and Output Transformers. 
@ Output transformer tapped for 3 ohm and 15 
ohm speakers. @ Transistors (GET 114 or SI 
Mullard OC81D and matched pair of OC8I o/p). 
@ 9 volt operation. @ Everything supplied, 
wire, battery clips, solder, etc. @ Comprehen- 
sive easy to follow instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold 
separately, SPECIAL PRICE 45/-. P. & P. 2/6. 
Also ready built and tested, 52/6. P. & P. 2/6.A 
pair of TAls are ideal for stereo. 


SPECIAL PURCHASE! TURRET TUNERS 
by famous maker 

Brand new and unused. Complete with PCC84 

and PCF80 valves, 34-38 Mc/s. |.F. Biscuits for 

Channels | to 5 and 8 and 9. Circuit diagram 

supplied. ONLY 25/— each. P. & P. 2/6. 


F. M. TUNER HEAD 
A permeability tuned tuner 
head by a famous maker 
supplied without  vyalve 
(ECC85) and drum and 
spindle. 18/6, plus 1/9. 
P. & P. Valve 8/6 extra. 
Drum and spindle 3/6 extra. 


LOOK 
OPPOSITE 


FOR MORE Open all day Saturday Early closing Wed., | p.m. nay 
Ss A few minutes from South Wimbledon Tube Station. {Please write clearly) GORLER F.M. TUNER HEADS 
BARGAIN PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 10.7 Me/s_1.F. 
ORDERS CHARGED EXTRA, (Please enclose stamped addressed envelope with all enquiries) | 15/-, plus 1/9 P. & P. (ECC85 valve, 8/6 extra). 
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Individual Detai!s— 


THE SKYROVER. 
Controls: Waveband 
Control with on/off switch. 
with easy to read Dial Seale. 
plastic cabinet, size 106} x 3tin., 
metal trim and carrying handle. 
MAY BE BUILT FOR 

All parts sold separately. £10.1 9.6 
H.P. Terms: 22/- dep. & 11 months at 21/-. 


Selector, Volume 
Tuning Control 
In attractive 
with 


THE SKYROVE 


GENERAL SPECIFICATION FOR BOTH MODELS 


WIRELESS WORLD 


AND SKYROVER 
De Luxe 


7-transistor and 2-diode superhet—6 waveband portable receiver, covering the 
full Medium Waveband (180-576 M.) and Short Waveband (32-94 M.) and in 
addition 4 separate switched Band Spread Ranges on 13M., 
25M. Bands—with manual Band Spread Tuning for accurate Station selection. 
L.F, frequency 470 Ke/s. 
Telescopic and internal Ferrite Rod Aerial. 
Diodes. 
wired and tested. 
hours from our detailed and easy to follow instructions. 
torch batteries (U2 or equivalent). 

THE SKYROVER DE LUXE, 
ate Tone Control in addition.to Volume and Tuning Controls and Wayeband 
Selector. 
material with plastic trim and carrying handle. 
MAY BE BUILT FOR 
All parts sold separately. 


Output 500 M.W. din. Ceramic Magnet P.M. Speaker. 


The coil pack and tuning heart is completely factory assembled, 
The remaining assembly can be completed in under three 
Operates on four 1.5 v. 


Tone Control Circuit is incorporated with separ- 


In sturdy wood cabinet, size 1146} 3in., covered in washable 
Also Car Aerial socket. 


r 


£12.19.6 


H.P. Terms: 26/- deposit and 11 months at 24/6. 


Circuit. diagtam and data for each set 2/6 extra, free if all parts bought. Four 
U2 batteries included free, 


Add 5/- P. & P. on each parcel. 


THE ‘SPRITE’. 


A. six-transistor superhet Miniature 
Pocket Radio of Commercial Quality. 
Fully tunable over Long and Medium 
7 wavebands. Uses printed circuit 
and high sensitivity internal ferrite 
@ rod aerial. I.F. frequency 470 Ke/s. 
Transistors: 3 Philco 2067s, 2 Mullard 
OC38IM, OC81DM and OA90 diode, 
3in. speaker. Works on single PP3 
battery. Supplied. with the complete RF and IF 
stages, driver and output stages, ready built and 
mounted on the printed cireuit—for final assembly you 
bave only to fit the wave-change switch, tuning 
condenser and drive, volume control, earphone socket 
and aerial rod. In very attractive plastic case, size 
4x2hx jin. MAY BE 79/6 All parts 
BUILT FOR sold separately. 
Real Calf Leather Case, wrist strap and Personal 
Earphone with case, and battery, 12/6 extra. 
P. & P. 3/6 extra. (Data and instructions 2/6, free if 
zl parts bought.) 


THE 


perir FULMITER 


A.C. Eliminator and 9 v. Battery Charger. 
(Approx. same size as PP3 rte 


WIRECOMP’S P.& 
PRICE 18/6 6. 


THE ‘REALISTIC 7’ 


A fully transistorised Portable Receiver 
made to the highest ‘professional 
standards. Comprises 7 Mullard Trans., 
OC44, OC45’s, OC71, OCS8ID, and 2 
OCS1’s plus OA70 Crystal Diode. 
Delivers 350 milliwatt output to 4in. 
high flux speaker—I.F. frequency 
470 Ke/s.—fully tunable over medium 
and long wavebands. All components 
mounted on single printed circuit board, size 54 « 5hin. At 


active 
two-tone plastic cabinet with carrying handle—size 7x10 8hin., 
with easy to read dial and socket for car aerial, choice of Blue/Grey 


pn te with full instructions. 

19 6 All parts sold separately. 
ida! Battery 3/9 extra. 
(Circuit diagram 2/6, free if all parts bought.) 


or all Grey. 
MAY B 
BUILT FOR 

P. & P. 4/6 extra. 


AND ‘REALISTIC 7’ DE LUXE 


Available with the same specification as the standard model PLUS 
a restyled superior cabinet, AND ALSO a full vision cirewlar tuning 


dial Only £1.0.0 extra *,® ?.,%t¢-,38 


378 HARROW ROAD, LONDON, 
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on sturdy plinth—size 
10 x 10 x 5in. For 200/ 
16M., 19M. and | 250 v. A.C, mains. 
WIRECOMP’S 
PRICE 59/6 
All Mullard Transistors: and | P. & P. 3/6. 


JuNE, 1964 


H.M.V. 45 r.p.m. AUTO RECORD PLAYER 
Takes only 45 r.p.m. 
7in. discs, Plays up to 8 
automatically. Pitted with 
lightweight pick-up and 
crystal cartridge. Mounted 


250MW TRANSISTOR AMPLIFIER 
Suitable for use with the above changer. 
WIRECOMP’S PRICE 35 /- 
Battery 2/6 extra, P, & P; 2/6. 
Suitable 64in. speaker, 12/6 Post Free. 


The transistor amplifier can be incorporated in the 
plinth of the changer with the speaker—thus making 
a self contained Record Player. £5 9 6 POST 
Can be purchased together for avev FREE 


LAFAYETTE BRAND, FULLY G’TD. 
TAPE LOWEST PRICES EVER. 


5in. Double play, 1,200ft. Mylar base...... 15/- 
din. Long Play, 900ft. Acetate base... .. pe) TOI= 
din. Standard play, 600ft. P.V.C.-base...... 8/6 
5zin. Long play, 1,200ft. Mylar base 

5tin. Double play, 1,800ft. Mylar base....°. 22/6 
5iin. Long play, 1,200ft. Acetate base...... +. 12/6 
5fip. Standard play, 850ft. P.V.C. base. kia . 106 
Jin. Standard play, 1,200ft. Mylar base.... 12/6 
7in. Long play, 1,800ft. Mylar base... . 19/6 
7in. Double play, 2,400ft. Mylar base...... 25/- 
7in. Long play, 1,800ft. Acetate base...... 15/- 
3in. Message tape, 150ft........... Gh. 3/é 
din. Message tape, D256. cistern ch ecataeenrareee pbs 
cas Message. tape, S008. ..i5)0 0s ai este am 7/6 


& P. 1/- ‘extra per reel; 4 reels and over Post Free. 
TRIPLE PLAY TAPE ALL SIZES SOON AVAILABLE 


8 WATT MONO AMPLIFIER 


Made by well-known manufacturer. Spec.: 2-ELS84, 
1-E£Z80 and 1-ECC83 Push-pull output, Separate 
Bass and Treble controls on panel with ees lead. 

WIRECOMP’S PRICE £5.5.0 E 3/6. 
ALSO AVAILABLE AS STEREO AMPLIFIER. 
4 watts per channel—two speaker outputs. 


ONLY £6.19.6 P. & P. 5/- extra. 


WIRECOMP ELECTRONICS 


W.9. TEL.: CUNNINGHAM 9530 


Hours of Business: 9a.m.to6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 18B & 36 pass the door. 


oc47 =6380/- | OC81 5/6 
TRANSISTORS 0057 _16/- | OC82 10/- 
C58 17/6 | OC83 4/- 
< OC59 18/6 | OC84 8/- 
OA Ble | can gar | 080. -az/6 | OGra2 36 
OAS 8) OGos gale | OC85 88/6 | OCI23 B0/- 
Oto Bi | ocad hore | 0088 S5/- | OCIas er 
CA er Gens igi. | CTO. B/G | Oc140: 19)- 
Chee eel Coss ben | OCCi nami) Oma tamers 
OA, S/-| OC2R Stig oer cul ee emeaes 
OA: S| Sere) See mee OCI70 8/6 
AD140 25/—) AFI26 10/-| 0485 3/- | 0C30_ 4o/-| pratense, | OCI71 9 
AF102 27/6 | AF127 9/6 | OASG 4/- | 0035 12/-| oa73 16/- 00200 10/6 
AF114 11/- | GET113 6/9 | OA90 3/- | OC36 21/6 oc74 8/- OC201 29/- 
AF115 10/6 | GETI14 6/6 | 0491 3/-| OC41 B/-| OGt5 5g | OC202 24/6 
AF116  5/- | GET115 9/6 | OA95 3/6 | OC42 6/- OC76 8/6 | 0C203 13/- 
AF117 9/6 | GET116 OA200 5/-| OC43 12/6 oa 
AF1IS 20/- 17/- | OA202 5/6 | OC44 —5/= | OCT 1R/—_| OC204 19/- 
: AF124 11/- | GET120 OA210 9/6 | 0C45  5/-| OC7S  8/- | OC205 30/- 
AF125 10/6 30/- | OC1GW 35/- | OC416 27/6 | OCTY 8/- | OC206 30/- 
MODERN CASES FOR MODERN REQUIREMENTS Bore aetna trees 
The firm of Olson Electronic Ltd. have found need for-smal) instrument cases sya 
in the industry and are introducing a series of smal) vases designed to satisfy Set No. |: Comprising OC44, 2 x OC45, OC8I. Matched pair OC8I, ee 


the demands of miniature assemblies. These are strongly made of 20, s.w.g. mild 
steel and finished in silver-grey hammertone stove enamel with front pane] in 
light grey (shade 631) high gloss enamel. 

Rubber feet are fitted to all cases. Vent panels can be fitted at a small extra 


Set No. 2: Comprising OC8I, 


Matched pair, OC8I, 10/-. 


ALPHA RADIO SUPPLY CO. 


103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7 
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THE HIGH - FIDELITY 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 


Carriage, Packing & Insurance (U.K.) FREE!! 


AMPLIFIERS . TUNERS . SPEAKERS . MOTORS . PEKUPS . MICROPHONES 


CABINETS . TAPE RECORDERS 
QUAD, LEAK, ROGERS, DULCI, ARMSTRONG, CHAPMAN, JASON, WHARFE- 
DALE, T.S.L., GOODMANS, GARRARD, G.E.C., CONNOISSEUR, W.B. COLLARO, 
LENCO, ACOS, B. J. PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO- 
GRAPH, VORTEXION, BRENELL, WEARITE, TANNOY, LOWTHER RONETTE, 


Hire Purchase terms available @ ‘‘Comparator’’ Demonstrations 


WORLD WIDE EXPORTERS 


OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
AND SHIPPED PROMPTLY AT MINIMUM COST 


charge. 

: l FRONT 
TYPE WIDTH ; HEIGHT DEPTH PANEL 
25.4 64in, 4tin. 4hin. 18 swg 
25B 6hin. 4hin. 6tin. 18 swe 
264 Sin. 5#in. 6in. 18 swg 
26B 8}in. 53in. 8}in. 18 swg 
27A 12hin. Thin. 5$in 16 swg 
27B 12hin. Thin. 8in. 16 swg 
28A l4in. 10}in. 6hin. 16 swg 
28B l4in. 103in. Shin. 16 swg 

NEW SIZES OF INSTRUMENT CASES (STANDARD SIZES) 

TYPE WIDTH HEIGHT DEPTH 

29.4 10in. din. 6in. 18 swg 
29B 10in. 4in. 8in. 18 swg 
304A 12in. 5in. 6in. 18 swg 
30B 12in. din. 8in. -18 swg FI-CORD, S.MLR., ETC. 
381A 14in 6in. 6in. 18 swg 
31B 14in. Gin. Sin, 18 swg 

gre STANDING CASES 

404 | 4tin 6tin. 6in. 18 swg 
40B 5j}in 8fin. 6in. 18 swg 
40C | > Fin 8#in. 8in. 18 swg 


Quotations gladly given for customers’ own specifications and special requirements 


OLSON ELECTRONIC LIMITED, 54 Myddleton Street, 
LONDON, E.C.! Telephone: TERminus 8081 
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Cc. C. GOODWIN (SALES) LTD. 
(Dept. W53) 7 THE BROADWAY, WOOD GREEN 


LONDON, N.22. ren 0-6 | Tel: BOWes Park 0077/8 
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TRANSISTOR 
TESTER 


pate: 


Model 
AT-i 


WIRELESS 


FULLY PORTABLE 
PRECISION INSTRUMENT 


MEASUREMENT RANGES: 

Ico (Icbo) and the reverse current 

of diodes. 

PNP & NPN—0O~50uA (InA 
per scale). 

POWER—O~ImA (20uA_ per 
scale). 

B5-200 (5 per scale) 

Bias current— 

(ImA on PNP & NPN) 

(S5mA on POWER): 


" 40.9-0.995 (from o= %) 
l-x 


Terminals: Spring Sockets and 
Screw Terminals. 

Meter: 4in. 50uA moving coil. 
Size and Weight: 7 x5x3in. 241b 


£9.1 7.6 sie. Powered by pen cells. : 
‘CONSTANT VOLTAGE TRANSFORMER | 


PROVIDES PERFECTLY STABILIZER 

AUTOMATIC MAINS § CoNnsTANT VOLTAGE FOR ALL LAB- 

STABILIZER ORATORY EQUIPMENT. : 
(DUAL VOLTAGE) + Completely protected from damage if 

> appliance is short-circuited, output 
voltage reduces to nil. 
%* NO MOVING PARTS. > NO MAIN- 
TENANCE. % NO ATTENTION. 
Spec.: Input: 180-260 v. A.C. & 85-125v. 
A.C. 


Output: 240 v. A.C. and II5 v. 
A.C.—50/60 cycles. 

Capacity: 250 VA 

Accuracy: +1%.. Size: 8 x 8in. 
Weight: 21 Ib. Complete with 
lead and plugs, in attractive vented 
metal case with leather handle. 


£11.10. 


Carr: 
12/6. 


IMMEDIATE DELIVERY 


ALL ITEMS FULLY GUARANTEED 


Produced to exacting» specificatio 
manufacturers E. K. Cole & Co. 


Only 


SUPPLIED 
COMPLETE 
WITH VALVES 

& CRYSTALS 
Details & Prices of 
all Accessories 
supplied on request. 


VARIABLE HIGH-VOLTAGE UNIT 


DIELECTRIC BREAKDOWN TESTER 
* Range: Infinitely variable up to 
3,000 volts and can be accurately 
set. 0.] amp. 

% Entirely suitable for con- 


only 53lb. (approx.) 
3tin. x 54in. x Odin. 


MEGO 


£10.0.0 


This Transmitter/Receiver weighs 


A crystal controlled 4 frequency set operates 
from standard dry battery—H.T./L.T. (i.e. Vidor 
L5537, 14 current series B7G valves used. 


TRANSISTORIZED 
HMETER 


NO WINDING! 


WorLD 129 


VARIABLE VOLTAGE TRANSFORMERS 


World Famous “SLIDUP” 


4% RATED CURRENT CONSIS- 
TENT AT ALL POINTS ALONG 
THE WINDING. 


Output: 0-260 v. 
A.C. 50/60~ 


Input: 230 v. 


Shrouded fully variable trans- 
formers for bench or panel 
mounting. 


2.5 Amp.... £9.17.6 
. £9. 0.0 
£18. 5.0 
..£32.10.0 


Model SBIO 


10 amp. 5 Amp. 


10 Amp. 
20 Amp. 


Inset shows 
latest type 
brush gear 
providing 
| vole varia- 
tion. 


PORTABLE 
VARIABLE A.C. 
POWER SUPPLY 
SIRES Seid el oe 


requirements call for a visual 
indication of volts applied. 
Output: 0-260 v. 14 amps. 

Input: 230 v. A.C. 50/60~. Unit 
fitted with fuse, voltmeter, safety 
indicator, on-off switch and lead, 


Size: 8”x5”x5” high, 


P. & P. 
5/6. 


pace £7.15.0 


AERIAL MASTS 


NEW IMPROVED TUBULAR AERIAL MASTS CON- 
SISTING OF SIX, 6FT. SECTIONS 1}IN. DIA. TOP 
CAP WITH PULLEY, AND HALYARD, BASE, 
PICKETS, GUYS AND ALL FITTINGS, 121 ns 
Returnable - wood. case 20/- extra, S g Ls 
refundable. Carr. (Inland) 17/6. | 
20FT,. TELESCOPIC MAST, NEW self supporting 
all steel tubular 4 section Masts suitable for 
Roof or Wall fixing, as well as Base location, 
can be extended to full height or locked at any 
position. 

Bottom section approximately l}in. diameter. 
Copperised and Sprayed finish. Weight 16lb. 


Price £5/0/0 Carr, 7/6. 


LIMITED QUANTITY 36FT. BRASS TELE- 
SCOPIC MAST COMPLETE WITH BUILT-IN 
HAND WINDING WINCH FOR EASY RAPID 
EXTENSION, Finest quality. Non-rusting. 
Bottom section 24in. dia. Winds down to 
9ft. One of the best masts ever produced. 


Price £35/0/0 Carr. 30/-. 


20 AMP 24 VOLTS 
HEAVY DUTY: 
SUPPLY UNIT 


Made at a cost o 
approx. £100/0/0 b 


ns by leading 


and measures 


& 


tinuous testing. : PUSH- S.T.& C.LTD 
steel ahatie Automatic safety BUTTON Essential equipment fo 
Electronic Engineering 
Input: Mains voltage. TO READ Research Laboratories 
Robustly constructed for 600V=41.60 Schools. Ideal fo 
bench use with 44in. x 4in. pepe ia battery charging, etc. 
modern styled meter, placed § portable, supplied Guaranteed for 20 
at an easy to read angle. c/w batteries, amps. . 
Complete with input and probes and carrying Output: 24 VDC variable Ce ONLY 
.test leads with clips. pees mea in- up to 20 amps. and trickle charge. 
Model 130, 0-3,000 y. A.C, [psttument. Input: A.C. 100/260 v. 45/65£21.10.0 
£32. ONLY cycles. Input & output fully fused. : 
Model T50, 0-5,000 v. A.C.Resdg 19 9 Size: 16 x 24 x 32in. high. In Packing & 
ad £40. sfU. heavy gauge steel grey cabinet, Carr. 40/- 


ES Steel grey cabinet, UV Att 
j . M : 0 . LTD (Dept. WW8), 2-5 POWIS MEWS, WESTBOURNE PARK ROAD, LONDON, W.11 


BAYswater 1756 
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Z. & I. AERO SERVICES LTD. 
Head Office: 44a, Westbourne Grove, London, W.2 


Tel.: PARK 5641/2/3 


Cables: ZAERO, LONDON 


A.R.B. Approved for inspection and release of electronic va!ves, tubes, klystrons, etc. 
RETAIL BRANCH (persona! callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence, and Mail orders to Head Office 


R.D.O. UHF/EHF RECEIVERS 


This is an I.F. (300° Me/s.) five-stage amplifier followed 
by A.F. and video stages. R.F. tuning is provided by 
interchangeable Tuning Heads or Units which cover 
frequency range of 38 to 4,000 Mc/s. Receiver... LF. 
sensitivity is 15uV. approx. for an output of 6 mW. 
LF. bandwidth is 4 Mc/s. Audio response can be set at 
150-10,000 c/s (broad) or 320-1,950 c/s (narrow). Pro- 
visions are made for.connécting the receiver to a Pano- 
ramic Adaptor (for observing frequency spectra) -or to 
a Pulse Analyser. “Power requirements—115 v. A.C. 
PRICE, fully overhauled and guaranteed, complete with 
Tuning Units TN1B, TN2B, and TN3B to cover frequency 
range from 40 to 1,000 Me/s. £110 0.0 
Packing and carriage £2/10/-. 
RT 2 RS RE OR TT SR 


MARCONI FM-AM SIGNAL 
GENERATORS 


TF948 (SERVICES TYPE No. 13). Frequency range 
20-80 me/s. in two bands. Built-in crystal calibrator with 
loudspeaker beat indicator. Continuously variable 
output from lV to 100 mV. into 75Q and fixed high 
output of 1 volt. 

Internal modulation at  300-1,000-1,600-3,000 © ¢/s.; 
A.M. up to 80% and F.M. up to +600 ke/s.; square wave 
50—50. Provision for external modulation. Both 
A.M. and F.M. modulation can be monitored with an 
accuracy of approx. 5% F'.S.D. Power supplies 100-150V. 
and 200-250V. A.C. Signal genérator chassis is shock- 
mounted in a pressed steel case; fitted with screw-down 
cover which can be used as tranist case. 

Price, fully overhauled and guaranteed is........ £220 


MARCONI TFI44G ‘‘ STANDARD ” 
SIGNAL GENERATORS 
Frequency Range 85 ke/s. to 25 me/s. Incremental fre- 
queney control. Calibration accuracy +1%. Output 
voltage IuV to 1V. Internal modulation 400 ¢/s. up to 
75% depth. Output impedance 10Q and 52.5Q. Fully 
overhauled to the original specification, complete with 
R.F. lead with Dummy Aerialand Mainslead £85 OQ O 
Ditto with additional coils to extend the range down to 
15 ke/s thus covering a band of 15 ke/s, to 25 Me/s. 
Calibration charts are provided with these coils which are 
read in conjunction with the logging scale of the tuning 


RAL: Gactere Rua pene ME ier pee £95 0 0 


FT934 DEVIATION TEST 
SET 


MARCONI 


Fundamental frequency range 2.5-100 Mc/s. basic; range 
can be extended to 500 Me/s. by using harmonics. Devi- 
ation range 0-5, 0-25 and 0-75 ke/s. in the modulation 
range of 50 c/s. to 15 ke/s. Sensitivity better than 55mV. 
Power supplies 100-150 and 200-250V. A.C. Price fully 


overhauled and guaranteed ............ £85 0 0 
TSX-4SE ‘‘X” BAND SPECTRUM 
ANALYSER 


Spectrum Analyser covers a frequency range of 8,360 to 
9,550 Mc/s. Self-contained wavemeter permits the 
tuning of the instrument with an accuracy of +4 Me/s. 
It can be used for observing spectra of pulsed oscillators, 
for measuring frequency, for checking frequency pulling 
in the magnetrons and for measuring standing waves 
and attenuation. 

PRICE, fully overhauled and guaranteed..£190 0 O 

Packing and carriage £2/10/-. 


GENERAL RADIO LR.2 COMBINED 


HETERODYNE FREQUENCY METER 
AND CALIBRATOR EQUIPMENT 
Frequency range 160 ke.-60 
me. and 0-5,500 c/s. In 
the latter range, the instru- 
ment will also work a audio 
oscillator with an output of 
3V. into 600 ohms. Precis- 
ion 100 ke. crystal accurate 
to + 1 cycle drives a multi- 
vibrator providing check- 
points at 100, 20 and 10 ke. 
Direct reading interpolator 
indicating the different 
frequency between the 
measured signal and the 
wavemeter setting. Power 
supplies 120 V. A.C. 
Price .....6.% £110 0 O 
Packing and Carr. £3, 


EVERSHED 250 V. ‘‘ WEE’? MEGGERS 
£1410 0 


Periect condition. Complete with case 


WAVE ANALYSERS 


MARCONI TF455D/1. Direct measurements of com- 
ponents of complex waveforms of between 30uV and 300V. 
in. the frequency range of 20 c/s to 16 kc/s. Accuracy 
+2% + 10 e/s. for frequency and + 5% average for 
voltage, £120. 

HEWLETT PACKARD 300A, specification as above 
but for input range of 1 mV. to 500 V. £100. 


THOMSON VARLEY POTENTIAL 
DIVIDERS 


Non-inductive 4-decade potential divider with total 
resistance of 70,000Q. Maximum input voltage 300 V. 
Built-in galvandmeter luA F.S.D. £45. 


R.P.M. INDICATOR KIT 


Radio-Altimeter Indicators with moving coil movement 
of 5 mA. F.S8.D. easily convertible to aceurate engine 
R.P.M. indicators: Supplied complete with parts re- 
quired for conversion, and detailed instructions. Suitable 
for 4 cylinder engines with 12 y. electrical installation, 


45/-.  P.P. 


VARIABLE AUTO-TRANSFORMERS 
Type B-2 


Input 230 v, A.C. 50-60 c/s. Output adjustable trom 

0 to 260 v. at a maximum current of 2.5 amps. Seale 

graduated in volts. Dimensions: 5$in. dia. x 4}in. high. 

Fixing: Three .2in, dia. holes on a pitch circle of 52in. 

dia. PRICE, brand new.........<::.... £519 6 
Packing and carriage 11/6. 


AERIALS 


“ Electron’ Outdoor Aerial 
3 strong tubular light alloy sections 3ft: long each on 
an insulated aerial base fitted with wall mounting 
bracket. Complete with down lead. PRICE, brand 
new, 15/-. P.P. 5/-. y : 


Aerials for Wireless Set No. 31 


2-section collapsible Aerial with flexible mounting, 
33iny long extended) 244 32si0% Seek sew eae 7/6 
8-section collapsible Aerial, 10ft. Sin. extended, 
folds down to 17 in. 


BATTERY CHARGERS 


HY-GRADE Home Battery Chargers with an output of 
4+ amps for 6V. or 12V. batteries. 2in. Ammeter. Dimen- 
sions 6in. x 8in. x 4in. Complete with fuse, A.C. leads, 
D.C. leads, with crocodile clips and instructions. Suitable 
for 200/250V. mains. 49/6. Post paid. . 


VACUUM DELAY RELAYS 


Glass envelope (G.T. shape), octal base, thermal delay 
relays, type 6-030. 6V. heaters. Nominal delay 30 
seconds, One set of ‘‘ make ”’ contacts of 5 amps capacity. 


9/-. 


PORTABLE MOVING IRON 


VOLTMETERS 
160 v. A.C./D.C. Mirror scale instruments having scale 
length of approx. 8in. New ............ £3 00 


Packing and carriage 15/-, 


RADIO FREQUENCY THERMO- 
COUPLE METERS 


200 mA, 2in. Round, plug-in ............ cri? LoS 
350 mA. 2in. Round, plug-in ........... vecee 12/6 
1 amp. 2}in. Round, projecting ........ eiieaeees LD 
2.5 amps. 2in. Round, panel mtd. .............. 25/- 
2.5 amps. 2in. Square, flange ............ sccsea BH/= 
3 amps. 2in. Round, panel mtd... - 25/- 
3 amps. 2in. square, flange ...... ve 25/= 
4 amps. 2in. Round, flange...... rife ite alas seseee 20/= 
10 amps. 23in. Round, flange .......... Siplaiercaisemeere: 
15 amps. 2}in. Round, flange ...... Coricetior ta. 22/6 
PAPER BLOCK CAPACITORS 
-1pF 5000v 4/- 1000v 5/6, - 350V. 38/- 
-25uF 500v 3/6 1500v_ 6 /- 400v 3/6 
4000v 10/- 2500v 12/6 600v 5/- 
7500v 20/- | 2uF 400v ~ 3/- 750v j= 
5uF1200v 38/6 600v 3/6 900v 7/6 
2500v —5/- 800v 4/- 1200v 9/- 
5000v 12/6 2500V 15/- F 35 
1pF 400v 2/6] 4uF 150v “g/-| SHE 350v  6/- 
600v- 2/6 200v 9/6 800v 10/- 
800y 5/- 250v 38/- 2500v 25/- 


9WW—186 FOR FURTHER DETAILS. 


METERS 


PHILIPS FIRST-CLASS MIRROR SCALE 
I mA. D.C. MC METERS 


Square flange 4.6in. x 4.6in. 
flush mounted. Scale length 
4in. Body 3.8in. dia, x 
ljin. deep. Calibrated 0. to 
1 mA...PRICE.....50. ~ 65/- 
Other ealibration supplied at 


an extra charge. 


MINIATURE METERS 


GENERAL ELECTRIC, lL}in. 
Round fiush clip mounted 
Moving Coil Meters: . 
1 mA. DOs ih. ccekee pee Ol 


u 


“ INTERNATIONAL” SUBMINIA- 

TURE ‘PENNY SIZE” METERS 

lin. Round Flush ring nut mounted. 

pre FSD., Calibrated 0 to 1 mA. 
/6. 


REMANENT TELEPHONE CROSSBAR 
RELAYS 

The relay consists of 5 cross-bar Units of 8 make contacis 

each, operated by separate 820Q coils and one 1,0009 

main coil of the P.O, 3000 Type. The latter is fitted 


‘with two sets of auxiliary changeover contacts. 


PRICE, brand new (p. & p. 5/-) 


POST OFFICE RELAYS TYPE 600 
60000, IM. +-:16:0.; new; ..\c: Pons see 10/- 


SEALED RELAYS, BRAND NEW 
CR2791, 1000, 1C.0., USMS Base .....,.. 
55190, 3000, 1C.O. Lug Base ........ 
90327, 2,5009,1C.0., Lug Base ......... - 
MH1769, 2700, 2 C.0., 1.0. Base ...... Gieis Ronit 
BOHRX 20, 4459, 2 0.0. (H.D.), 1.0. Base . 
B8743-1, 6800, 2 C.0., Lug Base ........... 
SKHX 377, 9,000, 4 M, 10-pin Base .. 
5724-132HSX, 4000, 4 C.0., Lug Base 
C8940-1, 2500, 5 B, 11-pin base 
22240-4, 2000, 6 M, 14-pin base 


PLESSEAL PAPER CAPACITORS 
Wire Ended 


[pF 250V; .47uF 150V; 1luF 160V; PRICE 10/- per 
dozen assorted. Postage 1/6. 


PLESSEY ELECTROLYTIC MOTOR 
START CAPACITORS 
275/334.F, 150V A.C. 2/- each. 


LARGE CAPACITY ELECTROLYTICS 


8,000.F 50V 6/-; 20,000uUF 25V. 8/-; 25,000uF 25. 
8/-; 39,000uF 10V. 10/-. 


POST OFFICE RELAYS TYPE 3000 


20000 ;'2 Breaks’ ei 022 a: de epee eee -- 10/6 
2000Q, 4 Change-overs ........ rich he dewaee 12/6 
20000, 6 Change-overs ........ ofava ler o.ateaaeoneeames 15/- 
65000, 1 Make osu olin Slee salereiewledeals 10/6 


88000, 2 Makes + 1 Break. ............ Se ae 


*‘ DOUGLAS’ CHARGER 
TRANSFORMERS 
Input 200-250 volts 
MT3/AT output 0-12-15-20-24-30V at2Qamps $1 5 


MT16/AT output, 24V at 5 amps........ £118 
MT21/AT, output 0-12-15-20-24-30V at 4amp £1 18 


OND 


FIELD STRENGTH METERS 
R.C.A. TYPE 301B 


Frequency range 18-125 mc. Range of measurement 
5-100,000.V/metres at 18 me. and 100-2,000,000uV/ 
metre at 125-mc. Field strength is indicated on the meter 
and can also be recorded and monitored by headphones. 
Both FM and AM signals can be measured. Complete 
equipment consists of calibrated receiver, substitution 
oscillator assembly and case with aerial di-poles, tripod 
and connectors. Power requirements—dry batteries, 
Complete with manual and calibration charts .. £130 


JUNE, 1964 


TRANSISTORS 
0C28 "17/6 
OO7L))-.s.. B/-' || OCIR «oc 7]— 
ste ae 0072. .... S/- | OC78D.... He 
OC45 .:. 6/- OC75 .... 6/=- | OC139.... 12/- 
OC70 .... 5/- | OC76 + 6/- | OCL70 .... B/- 
Special offer. Sets of two matched OC81 with one OC81D 
GE. 12/6. 
GET115 Audio Transistors, 400/800mW. .... - 
GET575 heavy current switching QQ/- each 
PMPRRGDGU DAREN, wire tals Gt pei xin: ce o1ssidbsives "ote 35/- 
BR.C.A. 
2N410 (I.F,—similar to OC45) .... 3/- 
2N412 (Mixer similar to OC44) .............. 3/- 
Set of two 2N410 and one 2N412 ...........5 8/- 
MICRO-ALLOY 
MAT101, up to 60 me/s. 8/6; MAT121, up to 
PAD MOSS 55 vie icles fre tteietovasie alateterntaciae: 8/6 
TEXAS N-P-N 
General purpose 28002 10/-; 28004 .......... 10/- 


a. — mA. D.C, max. Cut-off frequency 5mec/s..  6/= 
“ITX4B as used in the W/W transistorised 

ignition system ..............%3. plete Soaies . 6/6 

NEWMARKET V30/30P_ ................000- 30/- 


These are still suitable for 
most domestic and experimental application where 
critical performance is not required: ‘ 

OCS 2/9 OC45...... 2/9. 


: ZENNER DIODES 
2.25 watts, + .3 v. tolerance: 
VR425 (4.25 v.); VR475 (4.75 v.); VR525 (5.25 v.); 
WROTD G70 Vedp BEL Atos «cca inicaiir av teacs ce 6/ 
2.25 watts + .6 v. tolerance: 


WIRELESS WorLD 


MINIATURE SILICON JUNCTION 
POWER RECTIFIERS 


LUCAS, DDO68, 800p.i.v., 500mA. 19/6. 


MULLARD PHOTO-DEVICES 


ORP12 Cadmium sulphide photocell; 200 milliwatts 12/6 
ORP 60 Cadmium sulphide photocell 70 mW..... 12/6 
OCP71 p-n-p phototransistor, 50 mW. ........ 24/- 


CATHODE RAY TUBES 


SAPD. Se MF31/55..250/- 
SRP VCRQ97 ....40/- 
SIPT Acc OBA Nei: VCR138 '..50/- 
SGPT + hee avalaats js VCR138A..60/- 
4 geee ae sin VCRI39A ..25/- 
SUEZ vu Were VCRD5I7B | 40/- 
WBPS oss RS Seo VCR517C 40/- 
10UP21 .... et. VCR522 ..45/- 
eS 
MAGNETRONS 

DIOT Sens oy £3) 4352A ....£25 ) M518A .... £35 
OTSL sete £5 | 5326 ...... $25 | M521...... £35 
2IAB. es... £10 | 7254 ...... £37 MBE. ow. £25 
ae td SH8GH i 4 £50 | JP9-7A ~'£12/10 
sete 7182 ......£80 | JPT9-60 .. £40 
2956 .. +... £15 | 501 ..)... £8 | JP9-80 .... $25 
£35 | M0024 ....£35 | JP9-250 .. £25 

£25 | M508 .. £12/10 | JP9-15 £12/10 

4350 . 2.65. £35 ' M518 .. £12/10 | QK338 .... £60 


C.W. Packaged Magnetrons JPT9-01, Micrometer 
tuned from 9,150 to 9,600 mc/s, Output 11 watts £60 


f13l 
SIGNAL DIODES 
OA81 . Qe | INSBA .... 4/- | CVI1L».... 8/- 
OA86 - 3/6 | IN70 . 4/- } CV112 .... 8/- 
IN21 . 4/- | IN72 - 4/- | CV253 ....12/6 
IN23 . 4/--| IN81 2 @f- | Cv442 .... 1/3 
zanD oo. Af | CONOR. 8 | O¥Ass 2.2. Be 
Dee - 8/- | CS3A 12/6 | Cvoonk "30/- 
IN25 - 9/- | CK708 4!- | Cyo355 ..100/- 
IN26 -40/- | CV101 .... 5/- | gxgag 3/6 
IN28 -20/- | CV102 - S/- | 8x643°.... 3/6 
IN34A 4/- | CV103 .... 5/- | SX781 .... 4/6 
‘NUVISTORS 


6CW4, 6.3 v. heaters for use as grounded cathode R.F. 
amplifiers in V.H.F. tuner in TV and FM receivers, 14/- 
each. Sockets 2/9 each. 

Also available: 2CW4, 6DS84 and 7586. 


KLYSTRONS 
2K25 .. £4) 726B £5 | K30i...... £4 
2K28 -- £10 | 5751 £50 | K302...... £12 
2K33 «. £45 | 5836 £25 | K308 ... $12/10 
2K41 .... £30 | 6470 $75 | K31 .. £10 
2K45.... £7 | CV35 £5 | K329 . £20 
2K48 £18 | Cve7 £5 | K335 £10 
3K23 - £60 | ovaries £10 | 84139 .. £200 
417A £2 > SAL89 .. £200 
707B” .... $3 | KBN2A .. £41 vossank “$10 
723A/B .. £3 | KRNG/2 .. £4) yossa/iK $10 
7264". £4 | KRNG/3 >. $5 | VA220E .. £35 
EXCITRONS AR63 
Mercury Arc Rectifiers; grid controlled. Max p.i.ve 


14.5 KV. Max. average anode current 10 amps.; Max. 
peak anode current 60A. Grid voltage required for impulse 
control 100 to 200V. Forced coding. An external choke/ 
electromagnet is required to control starting ele trode. 


VR625 (6.25 v.); VR7B (7.0 v.); VR9B (9.0 v.),allat 6/6 
VEAOR TCO Oi dic ab oi. usec. as oti ecae aoe ee Me PRION saicryesines actoten Giclee Rae oe Oe £20 0 0 
FULLY GUARANTEED TOP QUALITY VALVES 
OA2 4/6 | 523 6/= | 655 G/- | 12AT7WA | 50C5 —G/= | 5686 20/. | ARP12 3/6 | EBC41 6/9 | EL81 8/6 | KT66 15/-| PY82  5/- ; UAF42 8/- 
OAS l/=| 5Z4GT 8/-| 6J5G 3g/- 6/- | 50CD6G 5687 8/ | ATP7 6/- | EBC81 6/6 | EL83 ‘%/- | KT81 17/6 | PY83 6/- | UBC41 6/6 
OB2 ~ 6/- | 6A6 6/- | 636 3/6 | 12AU6 5/6 25/- | 5691 Q5/-| AW6 5/- | HBC90 4/- | EL84 — 5/- | KT88 90/- | PY88 7/6 | UBC81 %/- 
OB3 G/-'| 6A7T_ = 10/- | 6I7G_ ~~ -4/- | 12407 5/- | 50L6GT 6/- | 5696 G/- | AZ1 5/6 | EBC91 6/-| EL85 7/- | KTW61 7/- | PY800 8/6 | UBF80 6/6 
OCS 5/6 | GA8G_GJ- | 6ITGT F/G | 12AV6 7/-| 68KU 9/-| 5718 7/6 | AZ31 g/- | EBF80 6/6 | EL86 7/6 | KTW62 7/- | PY801 6/6 | UBFS89 7/- 
OD3. /5/- | 6AB4 6/6 | 6K6GT 6/- | 12AV7 8g/- | 57 6/- | 5725 10/- | AZ41 6/- | EBF83 y/-| EL90 6/- | L63 6i- | PX4 15/- |, UBL2111/- 
OZ4 5/- | 6AB7 = 4/- | 6K7 5/- | 12AX7 6/- | 75 5/6 | 5726 F/- | B65 4/6 | EBF89 6/- | EL821 6/- | ME91 7/6 | PX25 Jo/- } UCCS4  g/- 
1A3 Bi- | GACT  3/- | 6K7G_ Q/- | 12AY7 10/- | 76 5/- | 6727 =10/- | BL63 10/- | EBLI 15/- | EM34 9/6 | ME140340/- | PZ30 10/- } UCC85 6/- 
1A5GT 4/6 | GAF4 11/-| 6K8 8/- | 12B4A 9/- | 77 5/- | 6749 9/- | BS4A 30/- | EC52 4/6 | EM80 6/6 | MH4  5/- k QF40 60/- | UCF80 9/6 
1A7GT 7/-| GAGS Q/-| 6K8SG 4/-|12BA6 4/- | 80 6/- | 5750 12/- | BS64 40/- | EC80 g/-| EM81 7/6 | MHLD6 QP25  5/- } UCH21 §/- 
1AD4 %%/-| GAG7 5/- | 6L6 Q/- | 12BE6 4/6 | 83 8/- | 5751 J1/- | BT19 30/- | EC90 9/6 | EM84_ g/- 11/- | QV02-6 UCH42 4/- 
1B3GT %-= | GAH6 i/-| 6L6G 6/- | 12BH7 G/- | 83V 72/6 | 5763 - 10/- | BT35 30/- | EC91 5/-| EM85 Q/-| MU14 4/- 45/- | UCH81 4/- 
1B24 30/- | GAKS  5/- | 6L7 5/- | 12BY7 10/- | 8542 8/6 | 5787 10/- | BT45 g00/- | EC92« G/- | EM87 9/-| N78 15/- | @QVO3-10 | UCL82 3/16 
1B24A 60/- | GAKOW 8/-| 6L18 8/- | 12h1  20/- | 90AV 15/- | 5814 Q9/- | BT79 30/- | ECC40 9/- | EN31 10/- | NR88 12/6 85/- | UCL83 g/- 
106G@ = 5/= | GAK6 = "F/- | 6N7 G/- | 12H6 = 3/- | 90CV 17/6 | 5840 10/- | BT83. 60/- | ECC81 3/- | EN32 J0/- | NSP1 95/- | @Qvos- UF41 9/6 
ID5GP B/-| 6AL5 B/- | 6Q7G = G/- | 12J5GT B/- | 9541 5/6 | 5842 65/-| C1IB 29/6 | ECC82 5/- | EN91 6/- | NSP2 99/- 204 100/- } UF42 4. 
1G6GT 7/- | 6AM4 15/-| 6R7 6/- | 12J7GT 7/6 | 150B2 12/- | 5879 19/- | cic 5/- | ECC83 6/- | EN92 6/- } P41 8/- | QQVO6-40 [| UF80 6/6 
1H5GI 7/- | 6AM5 2/6 | 68C7 = 8/= | 12K7GT 7/- | 150B3 ~ 8/- | 5965 5/- | C3JA 80/- | ECC84 6/6 | EN93 15/- | PABC80 7/- 70/- } UF85 6/6 
1L4 2/- | GAM6 4/- | 68G7__ B/- | 12K8 10/- | 220TH 5/-| 5998 415/-| CC3D 3/- | ECCs5 6/6 | EY51 7/- | PC86  1/- | Q870/20 5/6 | UF86 g/- 
INDGT 8/- | 6AQ5 G/- | 6SH7 3/- | 12Q7G_4/- | 225DU 10/- | 6005 7/6 | CL33_ —g/- | ECCS8 8/6 | EY81 ‘7/- | FC88 19/- | Q883/3 8/6} UF89 6/- 
IRS S/- | 6AQ6 B8/- | 68J7 8/- | 12Q7GT 5/- | 301A 15/- | 6057 10/- | CY31 6/6 | BCC91 3/6 | EY83 8/6 | PC97 8/6 } Q8120012/- | UL41 9/6 
184 4/6 | GAR6 6/- | 6SK7 4/6 | 12SA7- 9/- | 416B 240/- | 6058 8/- | DA30 20/- | ECF80 7/6 | EY84 7/6 | PCC84 5/6 | QV03-12 UL84 = G/- 
185 4/6 | GAS6 = 5/- | 6SL7GT 4/9 | 12807 3/6 | 705A 15/- | 6059 18/- | DA41 30/- | ECFs2 7/- | EY86 .5/6 | PCC85 /- 10/- | UMs0 7/- 
1T4 3/- | 6AS7G 22/6 | 6SN7GT 4/6 | 128G7 3/- | 715A 30/- | 6060 6/- | DA60 80/- | ECF86 11/- | EY91 3/- | PCC88 10/- | Qv04-7 UUS. Ff. 
1U4 5/- | 6AT6 4/-| 68R7 §8/-| 128H7 3/-| 715B 6O0/- | 6063 Z/- | DAC32 §/- | ECH21 9/- | E240 5/6 | PCC89 10/- 10/- FUU6 11/6 
1U5 5/- | GAUG 5/-| 6887 _—B/- | 12837 5/= | 715C -7O/- | 6064 8/- | DAF91 4/6 | ECH3510/- | EZ41 6/6 | PCC189 QV06-20 UU7 «6/6 
1V 5/- | 6AV6  5/- | 68SU7GT 128K7 5/- | 717A = 4/- | 6067 10/- | DAF92 6/- | HCH42° 7/- | EZ80 5/6 10/- 27/6 f UU10 gj. 
1X2A 9/- | 6B7 5/- 10/- | 128L7GT 721B 25/- | 6072 15/- | DAF96 5/6 | ECH81 6/- | EZ81 4/6 | PCF80 5/6 | R1 8/- } UY21 g/- 
1X2B 4/- | 6B8 5/= | 618 6/- 7/6 | 724B 15/- | 6073 7/6 | DC70 = 8/- | ECH83 3/6 | EZ90 4/-| PCF82 6/6,| R10. 15/- — UY41 5/6 
2A3 5/- | 6B8G = B/~ | 6U4GT10/6 | 128N7GT 801A 6 /- | 6080 = Q5/- | DET23 60/- | ECL80 -6/- | FVD7 15/- | PCF84 10/- | R17 8/- | UY85 4/6 
2026. 3/-| 6BA6 4/9} 6U7G 0/- 7/6 | 803 30/- | 6094. 7O/- | DET24 7O/- | HCL82 6/6 | FW4/500 PCF86° §/- | R18 716 | V885 —"7/- 
2039A §0/- | 6BE6 5/- | 6V6 9/- | 128Q7 10/- | 804 7O/- | 6098 12/-| DF33 §/- | ECL83 9/- 4/- | PCF80110/-'| R19 6/- }; VGT128 
2C40. '7O/- | 6BF6 6/- | 6V6G 4/- | 123R7 5/- | 805 go/- | 6101 7/- | DF66 . 6/- | ECL86 8/- | GSH 95/- | PCF802 RL18 12/6 f 10/- 
2C42 Q5/- | 6BH6 7/- | 6V6GT 5/6 | 128Y7 _ 6/- | 807 Q9/- | 6110 Q0/-| DF91 3/- | EF6 9/- | G24E 15/- 10/- | 811D — $/- | V1507  5/- 
2043 60/- | 6BI6 §/- | 6x4 4/--| 13D3_ 6/- | 811 = 80/- | 6130 30/- | DF92 9/6 | HF22 7/- | G150/2D _| PCL81 9/- | 8130 12/6} VP130 5y/- 
2046 80/- | 6BIT = F/- | 6X5G_ 4/6 | 194Q5 5/-| 813 67/6 | 6135 10/-| DF96 5/6 | EF36 4/6 10/- | PCL82 6/6 | S130P 15/- | VP23 3/6 
2C50  80/- | 6BK4 QO/- | 6X5GT 5/6 | 19BG6G g/- | 814 20/- | 6136 9/- | DH63 6/- | EF37A §/- | GC10/BS PCL83 §/- | SP2 3/6-| VP41 5 /- 
2C52«12/- | 6BK7A 8/- | 6Y6G G/- | 19H4 GO/-| 815 40/- | 6146 27/6 | DK32 g/-| EF55_ §/- 25/- | PCL84 F/-| SP41 4/- | VP210. 5/- 
2D21 6/- | 6BQ7A %J- | 624 5/- | 20F2 15/- | 829B 50/- | 6147 17/- | DK40 11/-| EF39 5/- | GD86ws PCL85 7/6 | SP61  4/-| VR21 3/§ 
2B22 25/- | 6BR7 11/6 | 7B7 8/- | 20L1 12/- | 832 QO/- | 6186 10/- | DK91 “5/-| EF40 9/- 10/- | PCL86 9/- | T41 15/-| VR55 6/- 
2624 40/- | 6BR8 5/- | 705 10/- | 20P1 14/- | 8324 45/-| 6205 10/- | DK92 6/6 | EF41 6/9 | GS10C 30/- | PEN4A 77/6 | TH41 JO/-} VR56 3/- 
2H26 30/- ] 6BS7 16/- | 7C6 G/- | 20P3 12/- | 866A 14/-| 6211 4/6 | DK96 6/6 | EF42 6/-| GS18 15/- | PEN45 6/6 | TH233 Q/-| VR65 4. 
2X2 9/6] 6BW6 9,- | 7C7 5/- | 20P4 14/- | 884 ©10/- | 6350 8/- | DL337/- | EF50 Q/- | GT3 15/- | PEN45DD | TH2321 7/-| VR66 3 /- 
2X2A %-| 6BW7 9/- | 7F8 8/- | 20P5 12/- | 931A 60/- | 7442 100/- | DL68 10/-| EF80 5/- | GU23 O/- 11/- | TP22 4/6 } VR75/30 
8A4 3/6 | 6C4 2/6 | 7H7 8/- | 24B1 40/- | 954 5/- | 6463 7/- | DL6Y 12/6 | BF83 9/6 | GU50 Q5/- | PEN46 6/-| TP25 4/- 11/- 
BA5 /- | 6CSGT 6/- | 7Q7 %/- | 25A6G 5/- | 955 3/- | 6621 10/- | DL91 5/-| BF85 6/-| GZ30 10/- | PEN220A TP2620 7/6 | VR78  3/= 
3B7 4/6 | 6C6 4/- | 7X4 7/- | 2WLEGT B/- | 956 2/- | 6987 100/- | DL92 5/-| EF86 5/6 | GZ32 10/- 7/-| TT11 3/-| VR91 9}. 
3B24W 12/- | 6C8G °F/- | 724 4/- | 25Z4G 6/6 | 957 5/- | 6939 45/- | DL93 4/-| EF89 4/6 | GZ34 10/- | PEN383 TT15 85/-| VR92 9/- 
C45 30/- | 6CB6 5/- | sD2 3/6 | 2525  7/- | 958 4/- | 7044 10/- | DL94 5/6| EF91 4/- | GZ37 10/- 10/- | TT21 32/-| VRODA §/- 
3CX100A5 6CD6G 17/- | 9BW6 ‘7/- | 25Z6GT 8/6 | 959 8/- | 8013A 30/- | DL95 6/6 | BF92 Q/- | H63 8/- | PEN384 7/- | TTR31 60/- | VR101 19/6 
00/- | 6CHE  6/-'} 9D7 %/- | 27M1 60/- | 991 ‘Z/- | 8020 20/- | DL96 G/- | BF93 4/9 | HF93 6/- | PEN453DD | Tz740 30/- | VR102 10/- 
3D6 4/- | 6CL6 10/- | 10C1l 10/-| 28D7 . 6/- | 1616 7/- | 9002 5/6 | DLS10 9g/-| EF94 /- | HL2 3/- 9/6 | U12/14 7/-| VT4C 3Q/- 
3E29 50/- | 6CY5 10/- | 10C2 42/-| 2901 90/- | 1619 7/- | 9004 2/6 | DM70 5/-| EF95 5/-| HL2K 3/- | PENDD/ U1l9 «=Q5/- | VT52 3/- 
3Q4 6/6 | 6D3 V6 | 10D1 —_7/- | 30015 8/6 | 1622 12/-| 9006 9/6 | D¥80 %-| EFI6 9/6| HL23 6/- 4020 7/6 | U22 6/- | VT501 3/- 
38Q5GT 6/6 | 6D4 15/-| 10F9 10/- | 30017 192/- | 1625 6/- | Al714 15/- | DY86_ 7/- | EF98 9/- | HL23DD6/- | PL36 g/- | U24 + 19/- | vu39 5/- 
394 5/- | 6D6 3/- | 10L1 9/6 | 30F5 — §/- | 1626 3/- | A1820 Q0/- | E88CC 15/- | EF183 ‘7/-| HL41 4/-| PL388 16/-| U25 11/- | vul11 5/- 
3V4 5/6 | 6EV5 12/- | 10P13 12/6 | 30L17 13/- | 1629 6/- | 402003 19/g | HOH 12/- | EFI84 '7/- | HL41DD PL81 =Y/= | U31 3/6 | VU120 10/- 
4B32 80/- | 6F7 4/9 | 10P14 12/- | 30P12 10/- | 2051 6 | Ac E92CC 7/- | EFP60 10/- Q/- | PL82 5/6 | U50 b/- | W8iM 5/3 
4D1 4/-| 6F13 6/6|11D8 ~/- | 30PL14 4o0sc 7/6 | AC/THL E180C010/- | EH90 /- | HR7 15/-| PL83 6/-| U191 11/-| x63 ° @/- 
4B27 60/-| 6F17 6/-|11D5 4 12/6 | 4003D 7/6 14/~ | fisoF 15/- | EL32 3/- | HVR2 7/- | PL84 6/6 |: U251 12/6 | x65 5l- 
546 =10/- | 6F23 8/6 | 11E2 QO/- | 3545 11/- | 4687 17/-| AC/P4 7/6 | Risiccio/- | BL34 10/- | HVR2A 8/- | PL500 13/- | U281 13/- | x66 8/- 
5D21_ 7O/- | 6F25 11j/- | 11E3 QO/- | 35L6GT 6/6 | 5514 +5 0/- | AC5/ H182C010/- | EL36  9/- | HY90 5/- | PM84 10/- | U282 19/-| X79 45 /- 
pRAGY Q/- | G32 B/- | 1246 —-B/= | 35Z3_10/-| 5517 —«G/- | PENDD 8/- | HA50 Q/- | BL37 17/6 | KT2  5/- | PSGs 8/- | U301 11/-| 263 = gy- 
eats a; 6F33 5B /- | 12AH7 5/- | 35Z4G 5/-| 5651 ~—g/- arr EABO80 6/- | EL38 17/6 | KT8C 25/-| PTI5 10/-| U403 /-| Z66 15 /- 
5V4G 8/- 6G6G 2/6 | 12AH8 11/- | 35Z5GT 6/- | 5654 8/- | anoita | EACOL 38/-| EL41 7/3] KT41 /- | P¥33 Jo/~| U801 20/-| z700U 5/- 
5Y3G 4/-|6H6 1/6] 124T6 4/-| 42 5/- | 5663 Q/- 240/- | EAP42 8/6; HL42 7/-| KT44 4/-| PY80 4/9 | U4020 5/- | 2759 go/- 
5Y8GT 5/-| 634 Q9/- | 12AT7 3B/- | 50B5 8/= | 5670 10/-| ARP3 3/- | EBC33 6/- | BL50 6/- | KT63 6/- | PY81 5/6 | UABC80 5/- | Z800U 20/- 


. When ordering by mail, please add 2/6 in £ to cover handling and postage. MINIMUM CHARGE 1/6. 
WE WISH TO BUY VALVES, KLYSTRONS, MAGNETRONS, etc. Please offer us your surplus stock. 


Z. & I. AERO SERVICES LTD. 
RETAIL BRANCH: 8 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 


Please send all correspondence and Mail Orders to OUR NEW ADDRESS OF HEAD OFFICE AT: 
44a WESTBOURNE GROVE, LONDON, W.2. Tel.: PARK 5641/2/3 


(No personal callers are served at 44a Westbourne Grove except genuine trade orders.) 
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mathematical 
techniques 

in electronics 
and 
engineering 
analysis 


J. W. HEAD, M.A. (CANTAB.), F. INST. P., A.M.IE.E. 


This book is of the utmost value not only to the elec- 


tronic and electrical engineer but to all technologists 
and scientists who have mathematical problems to 
solve in connection with their work and wish to learn 
the quickest and most practical methods of dealing 


with them. : 
Divided into two parts, the first part consists of 
general mathematical - techniques. The second 


part. deals with more specialised applications of 
mathematics to problems in electronics and electronic 
engineering. 


45s net by post 46s 224 pp. 67 illustrations. 
obtainable from leading booksellers 


ILIFFE Books Ltd. 


DORSET HOUSE STAMFORD STREET LONDON S.E.1I 
9WW—188 FOR FURTHER DETAILS. 


international authorities 
discuss current and 
future projects 


Zz, 


TELECOMMUNICATION 
SATELLITES 


Theory, Practice, ground stations, satellites, economics. 


K. W. Gatland, F.R.A.S., F.B..S., A.R.Ae.S 


This book brings together many international authorities 
to explain in detail the projects they are working on and 
future lines of development. Ranging from the Echo 
balloon sateilite to active repeater satellites, this com- 
prehensive survey is an indispensable book- for all 
engaged in the telecommunications field. 


85s. net. by post 86s. 4d. 440pp. illustrated. 
obtainable from leading booksellers 


ILIFFE Books Ltd. 


DORSET HOUSE, STAMFORD STREET, LONDON S.E.I 
9W W—191 FOR FURTHER DETAILS. 


TOOLS FOR ELECTRONIC AND 
DAMAGED METER? Record  RLECTRC 
= We stock 2,000 different. Tools, al 
Haye repsitee By cisen Cleaning & Electric Drill (from 95/-) and all Steck: 
aes rid ty bee rca Maiat ed Weed ee 
f Tr iS +H ‘“* Wireless World ’’ readers. 
by L. Glaser & Co. Ltd. Maintenance PICADOR CABINETS. We stock 
SIE ascent) in “= wide range of Small Storage - Cabipees 
repair of all types an | ith Plastic D rs, 
INSTRUMENT  petss,,.of Vottmecers Equipment INFRA-RED Heaters and Fluorescent 


meters, Multirange Test 
E Meters, Electrical Ther- 
E mometers, Recording 
Instruments, ete. 
As contractors to various 
Government Departments, we are the leading 
Electrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 
defective instrument by registered post, or write to 
Dept. W.W.:— 


L. GLASER & CGO. LTD. 


96-100, Aldersgate Street, London, E.C.1 
Tel.: Monarch 6822 


$3WW—189 FOR FURTHER DETAILS. 


Send for full details to: 


CECIL E. WATTS LTD. 


Consultant and Sound Engineer 


Darby House, Sunbury-on-Thames, Middx. 
9WW—192 FOR FURTHER DETAILS. 


enn REiemnemeeeneeeere 


Lighting including our Phillips. -Com- 
bined Infra-Red and Light Fitting (just 
plug-in to any Lampholder) for 37/6d., 
Post 4/-. 

Send for 50-page Illustrated Catalogue (6d. 
stamps). Suppliers to Leading Firms and 
Government Depts., Schools, etc. 


K.E.P. PRODUCTS LTD., 


ASHMEAD ROAD, LONDON, S.E.8 
Tideway 2449. Prompt Postal Service 
Est. 80 Years. 


9WW—193 FOR FURTHER DETAILS. 


DO YOU STILL USE A HAMMER AND CHISEL 
TO CUT A SQUARE IN SHEET METAL? 


Don't any more. 


We have a Hand Tool now to cut any straight sided 

shape. Square R/Angles slots for Louvres. All you 

have to do is simply mark out your shape and follow 
the lines. 


NO DISTORTION OF METAL 
ON EITHER SIDE OF CUT 
"EXPORT ORDERS DESPATCHED IMMEDIATELY 


AVONLEA TOOLS, WOODEND MILL, MOSSLEY, LANCASHIRE. 
MOSSLEY 2687 


9WW—190 FOR FURTHER DETAILS. 


A study of British industries 
and the opportunities they offer 


INDUSTRY 


‘and CAREERS 


Compiled with official support of leading 
industrial and educational organisations 


Foreword by H.R.H. The Duke of Edinburgh 
55s. net by post 57s. 9d. over 872pp. 
inc. 96pp. of charts and illustrations 


From leading booksellers. Published by 


ILIFFE Books Ltd. 


DORSET HOUSE, STAMFORD STREET, LONDON, SEI 
9WW—194 FOR FURTHER DETAILS. 
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ELECTRONICS 


plus " 


ELECTRICS | 


equals 


EXTRA 
EFFICIENCY 


Smooth stepless control of DC motors—without 
sacrificing high efficiency operation—by means of 
thyristors (silicon controlled rectifiers) is described 
in May INDUSTRIAL ELECTRONICS, now on 
sale—one of many articles showing how electronics 
can cut costs and increase productivity throughout 
industry. INDUSTRIAL ELECTRONICS is vital 
to all who must use electronics to meet ever-increasing 
competition. Other articles in the current issue are 
_summarised below; June issue will include Manufac- 
turing Multi-Range Meters. 


ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET 
HOUSE, STAMFORD STREET, LONDON, S-£.1. 


Please supply INDUSTRIAL ELECTRONICS monthly. 


I enclose 12 months’ subscription of £3 (Overseas £3 10s, 
U.S. and Canada $10.00). 


See aes i arse Cera DS: ASS. aS WB) Te ACLS dale! a ‘6 (ol piv\e) ov oie seleria ells) ace bie SrA’ ele) ire 


POST TODAY 


WIRELESS Worip 133 


ALSO IN MAY ISSUE: 


Digital Techniques in Industry 
Application of digital techniques to control of a simple 
injection moulding machine. 


Instruments, Electronics & Automation 
Exhibition 1964 

Some of the interesting equipment on show at Olympia, 
London, May 25-30. 


Fast Thermal Scanner Assists Medical Research 
Apparatus enabling the temperature pattern of the 
human body to be measured and displayed pictorially. 


INDUSTRIAL 
ELECTRONICS 


9WW—195 FOR FURTHER DETAILS. 
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This is your opportunity to join BMEWS, one of the largest defensive projects of 

recent years. The gigantic Ballistic Missile Early ees System at Fylingdales | 

in Yorkshire has assumed its operational role, i ; | 
| 
| 


| 
The BMEWS complex offers unrivalled S oonienes to dochniotade to gain 
valuable experience with modern equipment. 
tl 


Further Equipment Training courses will take place in June, July and August, 
and we are prepared to receive applications from experienced technicians now. 
These training courses, which are held at the Company’s Head Office at 
Sunbury-on-Thames, will last three to four months, and in addition to equipment 


training, will cover basic subjects including transistor and digital techniques, 


POSTAGE Res be | E : | | = 
WILL BE NECESSARY IF Se ae aS 
PAID BY GREAT BRITAIN et wee 
LICENSEE OR NORTHERN nant ‘ve 
IRELAND ra z 
ee 
ome | Oa 
ait | 2 
ee 
ee 
LICENCE NO. RC 222 es] 
J. A. Robson, Personnel Officer : = o | 
RCA GREAT BRITAIN LIMITED ae ed 
LINCOLN WAY, WINDMILL ROAD 9 re | 
SUNBURY-ON-THAMES = o | 
MIDDLESEX Bi | 


These are permanent monthly staff positions, carrying attractive basic salaries 
and fringe benefits. Full basic pay during training plus adequate subsistence 
allowance. Overtime and shift pay. Three weeks’ annual vacation, Contributory 
Superannuation scheme and sickness benefits. 


The Company provides financial assistance in relocating one’s family in 
Yorkshire. While many of the Company's employees enjoy the many amenities of 
Scarborough and Whitby, a wide variety of attractive locations exist to suit any 
choice. 


NOTHING COULD BE SIMPLER. JUST COMPLETE 
YOUR NAME AND ADDRESS, INDICATING THE 
TYPE OF EQUIPMENT YOU ARE INTERESTED IN, 
AND POST, WHEN AN APPLICATION FORM WILL 
BE SENT TO YOU. 


CUT OUT THE ADVERTISEMENT AND TUCK TOGETHER THE FLAPS 
(NO POSTAGE STAMP NECESSARY). 


cnc ocne il 
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CLASSIFIED ADVERTISEMENTS 


- 9/~ £ . sue 
line oF part thereat, averase ines 6 works sox tunes | @ O@OCCCCCCCCCCCE®S @©@eee0e8d 


2 words plus 1/-. (Address replies: Box 0000 c/o ‘Wireless 
World”’ Dorset House, Stamford St., London, S.E.1.)- Trade 


discount details available on application. Press Day July 
1964 issue, Friday, June 12th. No responsibilty accepted 
or errors, 

The expansion of Plessey-UK Limited is reflected in the growth of our 
Test Gear Department where vacancies at various levels offer challenging 
and rewarding opportunities. 


DESIGN AND DEVELOPMENT ENGINEERS will find considerable 


D*®-*: . 
MINITRACK Station, Winkfield, Berks. 
EXPERIMENTAL Officers. 
ASSISTANT Experimental Officers. 
SENIOR Scientific Assistants. 
SCIENTIFIC Assistants. 
FOR operation and maintenance of equipment 
scope for their activities in the field of electronic test equipment and 
instrumentation, including automatic and semi-automatic test methods. The 
Company’s activities Cover communications equipment in the range 1 to 400 
Me/s., aircraft electrical and marine equipments, and other diverse products. 
We seek both Senior and Intermediate personnel and whilst qualifications 
of H.N.C. standard are desirable, emphasis should be placed upon the need 
for a background of sound experience. 


used in the round-the-clock tracking of artificial 

satellites and in receiving scientific information 
CALIBRATION ENGINEERS are required to carry out the checking 

and calibrating of a wide range of electronic test gear and— 


from. them by radio te:emetry. .E.O.s act as 
leaders and S.S.A.s as their deputies. Shift 

MAINTENANCE ENGINEERS are needed for the repair and routine 
maintenance of this equipment. 


work, for which allowances are paid, is involved. 
QUALIFICATIONS: A.E.0.: 2 “A’ level 


years) to £835. 

FOR each grade an appropriate standard of 
technical training and of operating and main- 
taining radio and electronics equipment will be 
required. 

APPLICATION Forms from_ Director, Radio 
Reseavch Station, Ditton Park, Slough: Bucks, 
quoting E/AC/018. -(16). [2828 


TY RUst ee OF LABOUR. 


Ree and television servicing engineer re- 
quired for appointment as instructor (un- 
established) but with prospects of eventual 
establishment at the Perivale Government 
Training Centre. Applicants must be British 
Subjects who are (a) experienced and fully 
skilled in ‘their trade, including thorough 
knowledge of basic radio and television theory, 
combined with considerable practical experience 
of fauit finding, aligning, adjustment and ser- 
vicing of commercial radio and_ television 
receivers; (b) able to instruct from first prin- 
ciples and to demonstrate use of bench tools 
and repair’ of components; and (cj) able to 
supervise the work and maintain control of 
trainees. Applicants should have undergone 
the training usual in their trade, followed 
by practical experience on fully skilled work 
(normally for at least five years) and should 
preferably possess O.N.C. or, equivalent quali- 
fications. ; : 
SELECTED applicants will be required to pass 
a theoretical test “before interview and the 
successful candidate a practical test of normal 
trade skills preferably before taking up 
appointment. 
COMMENCING salary £1,0644+£50 L.W. (at 
age 30 or over) rising to £1,1474-£50 after two 
years. f 
APPLICATION forms (S.E.107) are obtain- 
able on personal application from any Employ- 
ment Exchange or by post from the Regional 
Controller, Ministry of Labour, Hanway House 
(Room 317), Red Lion Square, London, W.C.1. 
THE closing date for the receipt of completed 
application forms (quoting reference number 
007) will be 30th May, 1964. 
THE theory test will be held on 8th June and 
the Selection Panel Interview on 22nd June, 
64. [2839 


Candidates for positions under the last two headings should have experier.ce 

of checking or maintaining electronic measuring instruments to performance 

specifications, and some academic training in the appropriate field would 

be an asset. Ex-Service personnel are invited to apply. 

ai igesihs salaries. Excellent conditions. Pension and Life Assurance 
cheme. 


Letters of application should be addressed to:— 
The Employment Manager, Plessey-UK Limited, 
liford, Essex. : 


Plessey UK : 
CCCCCCCCOCOCOCCOCS 


| Scrape Baa AS ENGINEERS. 


VACANCIES exist for electronic engineers and 
test engineers to work on the design and de- 


THOMSON TELEVISION (INTERNATIONAL) LTD. 


1 t of transistorised pulse and digital < 4 : pithe . 
equipment; a sound knowledge of the subject is requires a fully experienced radio and television engineer as 
required, together with the drive and initiative > 5 ‘ : ; : Z 
eo at needle tation, Assistant to the Technical Director. He will assist in preparing 


f i t Speedwell 4651 (Electronic 
to Mr. Dixon a pee [3826 


icati Cc ial), Ltd.), 5 $ one : : 
"AN OVERSEAS CAREER ee. plans for developing radio and television services in all parts 


INTERNATIONAL AERADIO LIMITED. of the world, and must have wide broadcasting experience and 
TO meet the requirements of constant growth 


Die cac-ere core fer at Ovetees Garey a be thoroughly competent in all aspects of studio design, trans- 
Ee ecreine Corhbsans tne tarebien Ga ani mitter surveys and propagation studies. He will be resident in 
service. ina’ trade “Such as. Ground Wireless the U.K. and paid £2,500 per annum, with three weeks holiday 
Se Ca eee | | ida 
in the maintenance of HP and VHF communi: and top hat pension benefits. Applicants should apply in 
BS iniemetacto hear ton your” Saomend writing, giving full details of experience and qualifications, to 


ae pea tome SEES eG coca oe Bie 
u @a10 raining School, ou ’ 1 e- é A aks 
Sex, before proceeding overseas, but’ in some The Technical Director, Thomson Television (Inter- 


cases staff Li tage far ee a re 1 d.. T Hou : 
erience may offered immediate ' 

Overseas stat Feoeive a tax-free Salary with national) Ltd., Thomson House, 200, Gray’s Inn Road, 
married and chi allowances. if appropria 

and accommodation, bachelor or married, is London, W.C.1. 

' provided free; other benefits include generous 
U.K. leave and membership of -an excellent 
pension and life assurance scheme. 


WRITTEN applications, please, to Personnel 
Officer, 40; Park St.; W.1. [0084 
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY | TE S if fs R S 


WINDSCALE AND CALDER WORKS 


required for interesting work 
on L.F. and H.F. Transmitters. 


Previous fault-finding experi- 
INSTRUMENT MECHANICS ence ese 
‘| The positions available would be of 


special interest to persons employed ~ 
in the fault-finding and repair of 


Windscale and Calder Works require experienced men with knowledge television who are keen to establish 
of electronic equipment and/or industrial instrumentation for fault diagnosis, themselves in a position that offers: 
repair and calibration of a wide range of instruments used in nuclear reactors, * Satisfactory employment 
radiation laboratories and chemical plant. This work involves the main- * Five-day week: 
tenance of instruments using pulse techniques, wide band low noise ampli- 3% Good prospects of advance- 
fiers, pulse amplitudes analysers, counting circuits, television and industrial ~ ment 
instruments used for the measurement of pressure, temperature and flow. *& Staff status 


%* Sick pay 
% Generous salary 


Men with at least five year Services, Industrial or Commercial background 
of radar, radio, television, industrial or aircraft instruments are invited to 
write for further information. Apply: Personnel Manager 


Rate of pay £14/5/- rising to £15 per week. Multitone Electric Co. Ltd. 
12-20 Underwood St., London, N.1 


Married men living beyond daily travelling distance will be eligible for 
housing. A lodging allowance is payable whilst waiting for housing. 


Write for details, quoting reference BP.195 to:— NORTH AMPTON COLLEGE 


Works Labour Manager, U.K.A.E.A., 
Windscale and Calder Works, Sellafield, Seascale, Cumberland. OF ADVANCED TECHNOLOGY 


ST. JOHN ST., LONDON, E.C.1. 


DEPARTMENT OF ELECTRICAL AND 
ELECTRONIC ENGINEERING. 


A Senior or Chief Laboratory Technician is 
required with experience of the installation and 


LIGHT simulator engineer at the College AINTENANCE Engineer required for - Rian : 

ot Air Training, Hamble, Southampton. American equipment unique to U.K., ara Sears ©. ee ee 
Essential to have experience of maintenance engineer about 25 years of age with good v i 2 s se 
of electronic equipment including DC analogue general electronics experience and some know- Applicant should have a Higher National 
computers, instruments and servo-mechanisms, | ledge of computers. Adequate training will be Certiticate in Electrical Engineering or Tele- 
Knowledge of principles of flight and aircraft given. Apply in writing giving full particulars communications, or equivalent. 
systems desirable. Salary scale £1,030-£1,180. | of age, qualifications and previous experience Salary within the range £870-£1,270 subject to 
Contributory staff pension schemes. Enquiries | to—Group Personnel Manager, Wood Pritchett age, qualifications and experience. Permanent, 
in writing to Bursar, giving age, qualifications &é& Partners, Ltd., Boundary House, Boston pensionable. 
and a summary of previous experience. {2840 Road, London, W.7. [2847 


Applications stating age, qualifications, experi- 
ence and present salary to the Head of Department 


PRINCIPAL 
ENGINEER 


The Marine Systems Division of Plessey-UK Limited, which is involved 
in designing and developing complex electronic equipment for marine 
applications, is now expanding and requires a Principal Engineer to lead 
a team providing general engineering services including the prepara- 
tion of equipment specifications, user handbooks, and post design ser- 
vices. 


aa rons agen se (TELEVISION BROAD- 
& 

THE Ee Foundation Television College 
requires a Senior Engineer (Television Broad- 
casting). This is a newly created post in a 
television training establishment for overseas 
students. 

APPLICANTS must have considerable previous 
experience at a Senior level in television studio 
operations and maintenance, together with a 
real and practical interest in all other aspects 
of television technical operations. 

DUTIBS will include maintenance of studio and 
master control equipment. the operation and 
demonstration of technical facilities required 
a8 programme production. and some instruc- 
ion. 

SALARY in the range £1.550-£1,750 per 
annum. Superannuation scheme. 
APPLICATIONS with full details of television 
experience to the Principal, Thomson Founda- 
tion Television College, Kirkhill House, New- 
ton Mearns, Glasgow. (2833 


Are you interested in Instruments 
or Electronics and their application 
to aircraft? 

The College of Aeronautics offers an 
opportunity for an enthusiastic young 
man to learn new techniques in flight 
test instrumentation. Tidiness, ability 
to handle delicate instruments and 
attention to detail are essential. The 
successful applicant will, after a proba- 
tionary period of training, take charge 
of a smal] laboratory and be responsible 
for calibration and installation of 
flight test instruments in the College 
aircraft. 

The post is established in a skilled 
grade in accordance with the N.J.C. 
scales for Civil Aviation. 

Applications giving full particulars to 
Chief Clerk, The College of Aero- 
nautics, Cranfield, Bletchley, Bucks. 


This post is one of responsibility and offers an interesting 
and rewarding challenge to an engineer with organising 
ability. Please reply, giving details of qualifications and 
experience and quoting Ref. 7727 to the Employment 
Manager, Plessey-UK Limited, Vicarage Lane, Ilford, 
Essex. 


oa 


Plessey UK 


mm” © ®8®@eeee06608088006080 
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TEST ENGINEERS | 


2. Can you apply your 


Knowledge logically and 


Systematically in diag- 


nosing faults in circuits? 


If you can confidently answer ‘ YES’ to all three questions, whether fully-qualified academically 


or not 


THEN 
WE CAN OFFER YOU 


1. A PERMANENT POSITION ON OUR WEEKLY STAFF WITH A SALARY IN THE 
RANGE £884 TO £1,105 P.A. 


2. NON-CONTRIBUTORY PENSION, LIFE ASSURANCE AND SICKNESS COVER. 


3. PROSPECTS OF PROMOTION TO MORE SENIOR POSITIONS BASED ENTIRELY 
ON MERIT AND ABILITY. 


Vacancies occur at both our Chessington and Farnborough Locations 


INTERESTED ? 


- 


\ Then write to: 


Pg 


“N 
Be / 
Ce @)| AN RURXOIN D.G.W. Fraser, Personnel Officer, 
») JI oe The Solartron Electronic Group Ltd 


~ i 


aes a Cox Lane, Chessington, Surrey. 


PYE CAMBRIDGE WORKS Lid., Haig Rd., ORTHERN POLYTECHNIC, Holloway, ¥Y QUNG audio-engineer required by a leading 

Camb-idge. London, N.7. as recording studio for technical duties, ex- 
* SINGL sideband equipment. THE Governing Body invites applications for perience of magnetic recording would be an 
* VHF radiotelephone equipment, appointment as Lecturer in the Department of advantage. ' 
* HI-FI reproduction equipment. Electronics & Telecommunications. The Lec- APPLICATIONS in writing to: Universal Pro- 
WE require trained personnel for production turer will be expected to cover the graduate grammes Corporation, Ltd., 35, Portland Place, 
testing and fault finding of modern equip- Syllabus of the Brit.I.R.E. and Part III of the London, W.1. [2841 
ment. ; I.E.E. and should hold a degree of a British 
WE have limited vacancies for more senior and University or equivalent qualification and/or XPLORATION _ geophysics. Men under 
experienced men with drive, who can lead be a Corporate Member of an appropriate 30, well qualified in electronics, with a 
small teams engaged on this work. professional engineering institution. Previous H.N.C., or higher degree or Dip. Tech educa- 
WE have also limited vacancies for persons of teaching and industrial experience an advan- tion, are offered permanent positions with a 
less experience who can be ‘trained for such tage. Salary scale.—£1,670 X £45 x £1,895 plus firm of Geophysical Consultants operating 
work, London Allowance £45/ 60. from the U.K. in Europe but more frequently 
APPLY to: The Personnel Manager, ros4o pia lf for further particulars and form of in remote corners of the world. 

application. THE successful applicants will be employed ini- 

ADIO engineer/mechanic, first-class com- | R. H. CURRELL, F.C.A., Clerk. [2845 tially in the U.K. and must be prepared for 
I Geers nae work, required large company ANTED, licensed aircraft radio engineer, assignments of up to two oe out of the 
engineers, 1-2 years’ service overseas, excellent interesting and varied work.—Apply U.K. They should be single preferably and 
opportunity; write, age, experience.—Box 5306. Rogers Aviation, Great Barford, Bedford. have a real desire to enter Geophysics as a 


[2821 [2825 career.—Apply Box 5305, [0034 
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LABORATORY TECHNICIANS 


CHANGE TO COMPUTERS! le pete 


RESEARCH LABORATORIES 


Leatherhead, Surrey. 
FOR WORK IN THE PHYSICS DIVISION which is 


e 
} developing automatic contro] systems concerned with the 
L. GC: e have Ou ts tand ing generation and transmission of electricity and also with 
advanced forms of communications and telemetry. Tech- 
+| nicians are required to construct and test electronic equip- 


ota Py . t and i iated with th i tal kK 
opportunities for electronics engineers with toe soiihanm ot saperetioa.” 900 ae 
Applicants should have full craft training and have had 

several years’ experience or be fully conversant with the 


This is a chance for electronic engin- or City and Guilds Certificate _ my), constraction of prototype electronic eatin ei aa 
= : . with model shop experience. A qualification at least 
eers to develop a full working know- Telecommunications would be an | comparable with 0.N.C. would be an advantage. 
ledge of the most advanced electronic advantage. Applications from men REN Waa 
computers made in this country. with experience of radar in H.M. | Uivinucae construction and testing of la 
We want experienced men (aged 24 Forces will be welcomed. ponents for UHF and microwave systems in accordance 
to 32) to work as Field Engineers in If you are interested in a rewarding | “> Posineers’ sketches and insinuetons : 
the London and home counties area. career with I.C.T., please write Seen ea a ee ae Cantar onde etna T. aaae 
These are permanent positions with giving :full . details + of education, | work. Possession of an 0-N-C lor Someed ee 
good salaries and real scope for qualifications and experience quoting aivintager Oho ee 142 
advancement. - Holidays, sick pay reference F.E.3 to The Personnel | © salares ona scale within the range £695 to £1,125 per 
and retirement schemes are unusually Section, Field Engineering Divi- | 7" *cco™ing to qualifications and experience. 
good. sion, International Computers and | ,,A2zltutions, stating ager, aualteations  seetancl 


Tabulators Limited., 85 | 91 Upper Officer (Headquarters), Central Electricity Generating 
YOU NEED THESE QUALIFICATIONS Richmond Rd, Putney, London, Board, 24/30, Holborn, London, E.C.1 as soon ae Oem: 


An ability to handle bench tools and SWI15 


instruments. 
An understanding of the effects of |. AR DEPARTMENT, 33, Central. Work- 
cher cal aod eC eas TELECOMMUNICATIONS mechanics for over 
e cs iS 
ar mechanisms. ' haul Ol peemene Starts anus: 
i i ici Ag pay 2 to 3/3; progression beyon is 
SA ae oo oo geebieecs Ua eta tech y according to service and qualification; five- 
nique equipment. ay ee Rerene week, Opporsuinees for 
j j ; external training and _promotion.—Apply to 
A National Certificate (Electrical) Officer Commanding, 33 Central Workshop 
R.E.M.E., Lincoln Rd., Newark, or local office 
the Ministry of Labour. quoting reference 
_, | 33/CW/1. [0167 
f ( apes if Bae following posts have arisen in our com- 
Y ircabe ted Radio Engineers and Mechanics EST engineers.—Applications .are invited pany in connection with out latest expan- 
with specific workshop experience in one or from test engineers with previous industrial sion programme. 
more of the following: VHF, ILS/VOR. 42- | experience of testing radio communications, (a) ASSISTANT to chief inspector (electronic ~~ 
hour. week (40-hr. week commencing Ist | receivers and transmitters; successful applicants | section), applicants should possess:— 
October). Salary according to ability. Pen- will be offered positions on the company’s 1. DRIVE and ability to control and super- 
sion Scheme. Overtime and Bonus system. | permanent staff; starting salaries commen- | vise inspection staff and introduce inspection 
Apply: Managing Director, Air Transport surate with qualifications and _experience.— methods to achieve the quality level requi-ed. 


(Charter) (C.1I.), Ltd., Willow Road, Poyle Apply in writing, giving full details, to Person- 2, A KNOWLEDGE of manufacturing, test 
Trading Estate, Colnbrook, Slough, Bucks. nel Officer, Redifon, Ltd., Broomhill Rd., methods and quality control sampling systems. - 
The inexperienced need not apply. [2788 S.W.18. [0252 3. ABILITY to supervise, investigate and 
analyse fault finding of electronic equipment. 
of : 4. CITY and Guilds Radio II, Radio B or 
4th year H.N.C. electrical higher or equivalent 
qualifications, or a background of broad and 
varied technical experience in electronics. 

(b) TEST and inspection staff, male and female. 
ALL applicants should be under the uge of 35 
and are required to write for the vacancy A, 


o s . . . = : 
Shell International Marine Bor G, Seeune: a6°) arate 


AIRDRIE Electronics, Ltd., Victoria Pace, 


Airdrie, Lanarkshire. _ [2822 
A new appointment will shortly be created in the 
Application and Development Division of the above 
Company. 
The man appointed will be concerned with the 
development of the advanced telecommunication 
and navigational equipment used by Shell’s Tanker 
Fleets. The work will involve extensive travel at 
sea and in maintaining contact with manufacturers 
internationally; it will call for imagination backed 
by a sound knowledge of modern radio and electronic 
techniques and by experience of development work. 
Particular experience in the marine field will be an 
advantage but is not regarded as essential. 


Applications are invited from men between the ages 
of 25 and 35 who hold a good honours degree in 
Electrical Engineering or Electronics. 
The conditions of service are good and there is a 
generous pension scheme. 

Please reply in confidence to: 

Shell International Marine Limited, 
Recruitment Division (PNDL/11), 

Shell Centre, London, S.E.1. 


DEVELOPMENT 
ENGINEER 


required to join Laboratory working 
on the Development and Engineering 
of Data Transmission Systems. 


also 


Assistant © 


Development Engineer 


to join Radio Laboratory working on 

VHF, UHE and SHF Telecommuni- 

cations Equipment including Solid 
State Amplifiers, etc. 


For Full Details Of These Posts Apply 


Personnel Officer, 
A. T. & E. (BRIDGNORTH) LTD., 
Bridgnorth, Salop. 
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positions in the laboratories of E.M.I. Electronics Ltd. hos 
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Somerset. Soe 
E.M.I. Electronics Ltd. has 5 See 
vacancies for a number of Elec- TEST ENGINEERS and Assistant Test Engineers to ie 
tronic Maintenance Engineers to be engaged on a wide range of Ministry equipment a 
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possess a _ background of three ‘ ey: 
years” Gee een med Location: Hayes and Feltham. Ref. WW/A/5/5c Sin 
experience. pplications . from a ete 
experienced TV service engineers TRIALS ENGINEERS to be concerned in assisting in Pes 
and ex-Service radar personnel — the development and trials of a wide range of elec- OE 
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to Friday es early ere appoint- Location: Feltham. Ref. WW/P/8/11a eh: 
ments can be arranged. . a tet 
s Applicants should have a sound basic knowledge of pees 


Please apply quoting Ref. WW/ 
E/30/B9. 


Group Personel Manager, 
04213/S/P, 
E.M.I. LIMITED, 
Blyth Road, Hayes, Middlesex. 


ADIO & Television Testers. 


FOR City Factory; good rates up to 7/6 per 
hour; five day week. 

APPLY to Personnel Manager:— 

ALBA (RADIO & TELEVISION), Ltd., Taber- 
nacle St., London, E.C.2. [0012 


ESTROOM Engineers (Senior and Junior), 
experienced in Audio and Public Address 
Equipment test methods.—Apply: Mr. R. Brad- 
ford, Grampian Reproducers, Ltd., Hanworth 
Trading Estate, Feltham, Middlesex. [2781 


I-FI installation and _ service engineers 
(experienced) required for Imhof’s— 
Europe’s leading hi-fi retailers; must be able to 
drive, good pay and conditions, pension scheme, 
paid overtime. Half day Saturday.—Apply Mr. 
Morris, Imhof’s, 9a, Mildmay Grove, N.1. Can. 
1281. [2832 
OTTINGHAM No. 1 Hospita: Management 
Committee, General Hospital, Nottingham. 

A SENIOR Electronics Technician required in 
the Physics Department: Duties will include 
the construction and maintenance,.of electronic 
and electrical apparatus used in various aspects 
of medical electronics and X-ray therapy. Can- 
didates should be capable of working on own 
initiative under the general supervision of the 
Chief Technician. Salary within the scale £809 
to £1.030 per annum. Duties to commence on 
the 1st September, 1964, Applications in writ- 
ing giving details of previous experience, age, 
qualifications, etc., together with the names of 
two referees to—The Group Secretary of the 
General Hospital, Nottingham, as soon as _ pos- 
sible. [2829 


electronics preferably to City & Guilds standard and 
some knowledge of modern transistor techniques. Con- 
sideration will, however, be given to technicians who have 
worked on Radio and T.V. servicing or in the technical 
branches of H.M. Forces who wish to broaden their 
experience. 


Please apply in writing, quoting appropriate ref. no. to: 


Group Personnel Manager, 04213/S/P, 
E.M.I. Limited, Hayes, Middlesex. 


TECHNICAL WRITERS 


— 


vacanicies exist for 


ELECTRICAL TESTERS 


to work on panels, bays and filters 
in transmission department. 


Expansion of the Marine Systems Division of Plessey-UK Limited 
has created vacancies for technical writers to prepare maintenance 
manuals and other literature on a variety of electronic and electro- 
mechanical equipments. A practical knowledge of radio and radar 
techniques is desirable and previous experience of technical writing 
in these or similar fields is essential. These are permanent appoint- 
ments and attractive salaries are offered. Please reply, in 
confidence, giving details of qualifications and experience 
and quoting Ref. 7726 to the Employment Manager, 
Plessey-UK Limited, Vicarage Lane, Ilford, Essex. 


Plessey tt 


Please apply to:— 

The Personnel Officer, Ref. 251, 
Associated Electrical Industries 
Ltd., Woolwich Road, Woolwich, 
S.E.18. Telephone WOO 2020 
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HEWLETT-PACKARD LIMITED 
PRODUCTION TEST ENGINEERS 


(Electronic Instruments) 


Vacancies exist in the Production Department of an expanding 
Company for Electronic Test Engineers. The Company is engaged 


in the manufacture of high quality precision electronic instruments. 
Applications are invited from men possessing HNC or equivalent 
qualifications with experience in servicing or production testing. 
Opportunities for promotion, good salary and conditions are offered. 


Apply in the first instance for application form to:— 


Personnel Officer, 
HEWLETT-PACKARD LIMITED, 
Dalias Road, 

Bedford. 


«a ee. OO. 


BOURNEMOUTH EDUCATION COMMITTEE 


Bournemouth Municipal College of Technology and Commerce. 


Principal: M. L. Yates, M.A.(Com.), M.Sc.Tech., Ph.D., M.I.Mech. E. 


Full-time and part-time courses are provided in preparation for the following:— 
B.A. General (English, French, Geography, Economics, Law, History) ) University of 
B.Sc. General (Chemistry, Physics, Mathematics, Botany, Zoology) London 
B.Sc. Economics (Accountancy, Government, Industry and Trade) External Degrees 
B.Sc. Engineering (Electrical, Mechanical) : 
Higher National Diploma in Mechanical Engineering (Sandwich) 
Institution of Electrical Engineers Part III Examination 
Royal Institution of Chartered Surveyors (4 years, full-time) 
Chartered Auctioneers’ and Estate Agents’ Institute (33 years, full-time) 

Provision is made for students’ social and athletic interests and accommodation can be 
arranged through the College Billeting Officer. 

Application for admission should be addressed to the Principal, from whom any further 
particulars required may be obtained. Telephone: Bournemouth 20844. 


BABCOCK & WILCOX LTD. 


invite applications from 


ELECTRONIC ENGINEERS 


COMPUTER MAINTENANCE 


The successful applicant will be responsible for the maintenance of the 


equipment in a large analogue computer centre. Education to HNC 
standard or considerable experience is required, and a knowledge of ana- 
logue computers is desirable. Opportunities for programming are available. 


Salary will be commensurate with qualifications and experience. 


Detailed applications should be addressed to the Assistant Secretary (Ref: 
TBW/RJW) Babcock & Wilcox Ltd., 209, Euston Road, London, N.W.1. 
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RADIO TESTERS AND 
TROUBLE SHOOTERS (Expd.) 


For Expanding Company. 
Top Rates and Excellent 
Prospects. 


Telephone ADVance 5257 


JONIOR Engineer to assist in design and — 


construction of prototype electro-medical 
hospital equipment; also assembly wiremen re- 
quired for production.—Apply: E.M.S., Ltd., 
Lan. 33. [2837 


BOOKS, INSTRUCTIONS, ETC. 


We Following back numbers of W.W.. 
all 749, March and July ’52, June and 
December ’59.—Replies: J. Wilson, 28, Malone 
Ave., Belfast 9. 5 [2843 

EBB’S log book for recording signals 

heard and worked, 112 pages, 9%4x8in, 
approved format, semi-stiff covers, excellent 
value 6/- post free, or callers 5/4.—Webb’s 
Radio, 14, Soho St., London, W.1. {0021 


NEW COMPONENTS 


| Sa O.P. transformers and scan coils for 
most makes, éxact replacements, from 25/=- 
used and 50/- new; send S.a.e. for imm. quote, 
add 3/6 for p. & p.; telephone orders sent same 
day c.o.d.; examples: new LOPT’s; Ekco T231/ 
221, 65/-; Pye VT4/7, 59/6; Murphy V250/280, 
65/-; Cossor 938, etc., 62/6; Ferguson 992-8, 
69/6; Masteradio, 65/-; H.M.V. 1840-8, 65/-; 
Alba T321-4, etc., 52/6 used and 14/17 T/V’s, 
callers only, £1 each.—T.C.S., Ltd., 112, Cam- 
berwell Rd., S.E.5. Tel. Rodney 7917. Open 
all day Saturday. [0334 


A WISE CHOICE OF JOB IS 

IMPORTANT. HENCE OBTAIN 

MAX. SELECTION WITH MIN. 
EFFORT. 

* We are recognised throughout the 


Industry as one of the leading 
sources of employment. 


%* We will make a comprehensive 
survey for the job you want in the 
area required. 


%* We are informed of most vacancies 
before they are advertised. Advan- 
tages to you—obvious. 


%* We do all spade work—You select 
interviews to attend. 


% We offer service free and in con- 
fidence. 


% We cater for Engineers, Draughts- 
* men, Writers, etc. All Grades. 


If you have min. of 2 years’ experience 
in British Industry and wish to work 
in London, All Home Counties, phone 
or write: 

Electronics Appointments Bureau, 

22 Gloucester Mansions, 
Cambridge Circus, W.C.2. 
TEMple Bar 5557/8 


" IRELESS WORLD” test instruments, 
s.a.e. for itemised price lists, including 
‘““Wide Band Y amplifier,’’ Mullard transistor 
amplifier capacitors and 4 watt 5% cracked 
carbon resistors in stock.—Ajax Electronics, 
572, Fulham Rd., London, S.W.6. 2819 
DPS tt, Tape Rec., Radio Components 
supplied. U.H.F. Complete Kits, tuner, 
IF panel, T.B. panel and fittings from £12/12. 
Tuners, IF panels from £6/6. _P/P 3/6. 
L.O.P.T.s Ekco/Ferranti (U25) 55/-, (U26) 
62/6. Philips/Stella 1768, 17TG100, 8617, 
8917, etc., 90/-, Ferguson 306, 58/6; 406, 506, 
etc., 67/6. Pye V4, VT17, CTM17, etc., 56/-. 
HMV 1840 to 1854, 60/-, post/packing 3/6. 
Many others can be supplied also. Scan coils, 
Frame and Line. osc. and o/p transf., dual 
controls, knobs, mains droppers, etc., Fireball 
Tuners, Turrets, Biscuits, all IF types, Tape 
recorder/changer belts, heads, Motors, etc. 
C.R.T.s rebuilt 12 mths. guarantee (Callers 
only). 14in, £4/5, 17in £4/10, 2lin.£6/10, etc. 
Salvaged Components from all makes, turrets, 
transf. scan coils, etc., enquiries welcome, 
C.O.D. 2/6. : 
MANOR SUPPLIES, 64 Golders Manor Drive, 
London, N.W.11. (Spe. 4032 evening.) (Callers 
589B High Rd. (Nr. Granville Rd.), N. Finch- 
ley, N.12. Hill 9118.) [2789 


RECEIVERS AND AMPLIFIERS—SURPLUS 
AND SECONDHAND 


H®e Rx’s, etc., AR88, CR100, BRT400, 
G209, S640, etc., etc., in stock —R. T. & 


I. Electronics, Ltd., Ashville Old Hall, ASN OSs i 


Rd., London, E.11. Ley. 4986 


ve oe 
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SALES ENGINEER 


SPECIALISED COMPONENTS 
DIVISION 


This is a new appointment brought 
about by the continued expansion of a 
vigorous and young Division. The 
successful applicant will have broadly 
based experience of the microwave 


field or alternatively a sound knowledge 
of one or more of the following subjects: 
Quartz Crystal Oscillators 
Crystal Filters 
Microwave Ferrite Devices 


In addition he will possess a minimum 
qualification of H.N.C., and be in the 
age range of 26 to 30. Fluency in a 
European language would be an ad- 
aa A competitive salary will be 
paid. 


Marconi 


Please apply to The Marconi Com- 
pany Limited, Technical Staff Officer, 
Group Personnel Services, English 
Electric House, Strand, London, W.C.2, 
quoting reference WW /2000K. 


THE MARCONI COMPANY LIMITED 


NEW GRAM AND SOUND EQUIPMENT 


LASGOW.—Recorders bought, sold, ex- 
changed; cameras, etc., exchanged for 
recorders or. vice-versa.—Victor Morris, 343, 


Argyle St., Glasgow, C.2. [0201 


ox Audio Supply Service and save on cost 
J of hi-fi, 7/6 p.a., 60-page photographically 
illustrated (non advert.) hi-fi catalogue, 4/6, 
export enquiries welcome.—1l0, Clifford St., 
London, W.1. [0132 


fo Loe of post service; record changers, 
\ players and tape decks, some at special 
prices; speakers, Martin tape kits, Mullard 
amplifier kits, Jason tuners, test meters, all in 
stock, H.P. available; send for free illustrated 
lusts, _ postal only.—Watts Radio, Ltd., 54 
Church St., Weybridge, Surrey. Tel. 47556. 

2 [0077 
a ROICA ”’ Recording Studio (Est. 1949) for 

4 studio and mobile recording, tape/disc 
service, professicnal quality tape retorders 
(series Y and 5 Ferrograph, etc.) supplied for 
research, language training, etc; one only 
Truvox PD 85 quarter track tape unit as new, 
offered at £40. 


EROICA HOUSE, Ashley Rd., Altrincham. 
Alt. 6688. Studio Director: Wm. ‘Thurlow- 
Smith. A.R.M.C.M. [0122 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 
Goer 1049 oscilloscope, good working order 
09. [2831 


and condition; £40.—Box 53 
ANTED, Mullard or Avo valve tester.— 


Details to Clement Wain, Ltd., 28, High 
St... Newcastie, Staffordshire: [2830 
IGNAL generators, oscilloscopes, output 


meters, wave voltmeters, frequency meters, 
multi-range meters, etc., etc., in stock.—R, T. 
& I. Electronics, Ltd., Ashville Old Hall, Ash- 


ville Rd., London, E.11. Ley. 4986. [0058 
NE electrostatic voltmeter, _ multicellular 
laboratory type 0-300 volts. oil damped, 


makers Kelvin Bottomley, Baird Ltd., Qin wide: 
914in deep, 12in high, in_ fitted wooden case; 
£25.—Garran Eng. Co. Caerphilly, Seen 


FARNELL INSTRUMENTS LIMITED 
invite applications for the. position of 
SERVICE ENGINEER 
in our Electronic Service Department. 


Applicants should have had previous 
experience in the servicing of a wide range 
of industrial electronic test equipment, 
e.g. oscilloscopes, pulse generators, 
vibration equipment, etc. 

A suitable qualification would be the 
City and Guilds Electronics Servicing 
Certificate or alternatively the Radio and 
Television Servicing Certificate (Final). 

Apply in writing, giving details of age, 
qualifications, previous. experience and 
previous salary to:— 

The Service Manager, 

Farnell Instruments Limited, 

Sandbeck Way, 

Wetherby, 

Yorks. 


DECCA RADAR 


The factory and laboratory now completed at Cowes, Isle of Wight, 
for development and production of Heavy Radar Systems, require the 
following:— 


MECHANICAL INSPECTORS 
ELECTRO/MECHANICAL INSPECTORS 


MICROWAVE INSPECTORS 


Applicants should have had experience in the manufacture of mechanical 
and electronic devices, be able to interpret circuit diagrams and mech- 
anical drawings, and should also be familiar with the use of basic 
. Measuring instruments, micrometers, verniers, etc. 


Interviews can be arranged during the evening or on Saturday mornings, 
on the Island or on the Mainland. 


Please write, giving full details, in confidence to:— 
Personnel Officer, 


DECCA RADAR LIMITED, 
Isle of Wight Division, Newport Road, COWES 


© - 7 % 
OR sale: Nagard double-beam oscilloscope 


AVE on cost of hi-fi. See Audio Supply 
2). [0142 
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notice (advert No. 013 don, W.1. Reg. 2745, 


‘““ @LEEP learning,’’ ‘the book essential for 

type DS103 in excellent condition and re- ali_ go-ahea-; people-—Send 6/6 to York 

cently overhauled by maker, £48 o0.n.0.— House Hudders‘eld. 10187 
Clinical Pulmonary Physiology Research Unit, 

King’s College Hospital Medical School, Den- rPfAPE/DISC/TAPE transfer editing; duplicat- 

mark Hill, London, S.E.5. [2836 j ing; if quality and durability matter 

(especially with LPs from your precious tapes) 

TAPE RECORDING, ETC. consult Britain’s oldest transfer service.— 


Records published for fund raising (Tax Free), 
Sound News Productions 10, Clifford St.. (olga 


TELECOMMUNICATIONS 


G.E.C. (Telecommunicaiions) Lid. are manufacturers of transmission systems in the VHF 
and micro-wave bands and requires the following staff:— 


CONTRACT ENGINEERS 


These vacancies would be particularly attractive to men who have had wide experience 
of the installation and commissioning of telecommunications systems and who are now 
seeking static employment. Starting salary not less than £1,100, 


ELECTRONIC DESIGN ENGINEERS 


The job involves the production of manufacturing drawings from laboratory schematic 


sketches. A formal qualification together with a mechanical as weli as an electronic 
bent and draughting experience are required. Starting salaries are in the bracket of 
£15-£17 for those with an appropriate C. and G. final or O.N.C. and higher for those 
with H.N.C. or similar qualifications or experience. 


SYSTEMS PLANNING ENGINEERS 


We require qualified engineers who have had experience of planning large-scale trans- 
mission systems preferably with overseas telephone Companies. Specialised knowledge 
of line and/or radio systems is essential. 


Apply to:— 
The Staff Officer, 
G.E.C. (TELECOMMUNICATIONS) LTD., 


Coventry 


( 
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CARR (ASTENER CO LTD 


Applications are invited from engineers of graduate or 
equivalent qualification for the post of Senior Develop- 
ment Engineer in the field of high quality light engineer- 
ing components for the Electronics industry, pro- 
fessional and military, for which the Company holds an 
international reputation. 
Applicants must have had several years’ experience in 
electronic component design, development or applica- 
tion. 
This is a permanent Senior Staff appointment with 
salary appropriate to qualifications and experience. 
Future prospects are excellent and full scope is given to 
development of original thought in the component 
eld; laboratory facilities available. 
Excellent Pension and Life Assurance Schemes are in 
operation. 
Please write in confidence to the Personnel Manager, 
giving full details of age, qualifications, career to date 
and salaries earned. 


SENIOR 
DEVELOPMENT 
ENGINEER 


Carr Fastener Company Limited, . 
Stapleford, Nottingham. 


Exciting Opportunities in the Rapidly 
Expanding Electronics Industry in 


ISRAEL 


ENGINEERS OF ALL GRADES REQUIRED TO WORK 
ON ADVANCED and NEW PROJECTS and TECHNIQUES 


Phone or Write ELECTRONICS APPOINTMENTS BUREAU, 
22 Gloucester Mansions, Cambridge Circus. 
Ref. EAB/WW/I. Tel.: TEMple Bar 5557. 


TRAINEE FILM TECHNICIANS 


B.B.C. requires Trainee Assistant Film Editors and Trainee Assistant 
Film Recordists in London aged 21 to 25 (younger if with some 
experience). Applicants must be British subjects with at least G.C.E. 
“‘O” levels. They must be enterprising and have a positive interest 
in film making. Trainee Assistant Film Recordists must be able 
to drive a car or be willing to learn (at B.B.C.’s expense). 
RATES OF PAY: £815 a year while being trained (less if under 21). 
£975—£1,250 when trained. 


HOW TO APPLY: Requests for application forms (enclosing 
addressed envelope and quoting reference 
64.G.383/4) should reach Appointments 
Officer, Broadcasting House, London, W.1, 
within five days. State category in which 
interested. 


RADIO/ELECTRONICS 
ENGINEER 


j Wanted young experienced Elec- 


tronics Engineer for production 


and development in Radio and 
TV Factory abroad. 


Attractive salary and conditions 
offered to suitable applicant. 
Apply in writing, giving previous 
experience and qualifications. 


Box 5308 c/o “ Wireless World” 


FPERROGRAPH 5/AN, little used, 9 months’ 
careful use; £68 (London collection).— 
Box 5303. 0140 


A UNIQUE buy! Recording tape top brand, 
5%4in 1,200ft 19/6; 7in 2,400ft D.P. 28/6; 
p. and p. 1/6 per spool; bargains in all sizes, 
s.a.e. for list. B 

E. C. KINGSLEY & Co., 132, Tottenham Court 
Road, London, W.1. Euston 6500. 


LLEEVERS-RICH Syncropulse recorder com- 


plete with mixer, pulse box, inter-connect- . 


ing cables, transistorized built in power unit; 
first-class working order, 3 months’ guaran- 


tee; £250.—Audio Systems, 68, Harrowdene Rd., ° 


Wembley, iddx, Tel. Wem. 0691. [27287 


\V/4EVE cartons by return at keen prices; 
send 1/- for all samples and list—J. & 


.A.. Boxmakers, 75a, Godwin St., Bradford. 1. 


(0172 


WE buy valves for cash, large or small 
quantities, old types or the latest: send 
details, quotations by return.—Waltons Wire- 
less Stores, 15, Church St., Wolverhampton. 

[€1o2 


WANTED, EXCHANGES 


ANTED, cathode ray tubes CV.1526 
(3BG1), any quantity.—Tel. Man, a MSi0 

A PROMPT cash offer for your surplus brand- 
new valves and transistors.—R H.S., Bever- 

ley House, Manville Terrace, Bradford, 7. [0191 


ANTED, all types of communications re- 
ceivers and test equipment.—Details to 


R. T. & I. Electronics. Ltd., Ashville Old 
Hall, Ashville Rd., London, E.11. Ley. 4986. 
[0163 


UEGENEES wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and_electrical 
equipment.—Harris, 93, Wardour St., W.1. 
Gerrard 2504, [2824 


TESTERS 


Electronic Testers required for interesting 
positions fault finding and testing new 
navigational equipment. Experience as 
an R.A.F. Wireless Fitter or in Television 
Servicing would be acceptable and it is 
preferable that applicants be educated to 
O.N.C, or City & Guilds Radio & T.V. 
Servicing Certificate standard, but not 
essential. 


Successful candidates will be offered a 
weekly staff appointment, with pension 
scheme and free life assurance. Sports and 


social club, canteen facilities, 
arrangements honoured. 


Apply: The Personnel Officer, 
The Decca Navigator Co. Ltd., 
247 Burlington Road, 
New Malden, Surrey. 

‘Phone: MALden 2271 


holiday 


[0272 


a 
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INTER-COM TELEPHONES 
20-WAY PRESS-BUTTON INTER-COM. 


TELE- 


PHONES in Bakelite case with dylan box. Thor- 
oughly overhauled. Guaranteed. £'7/15/ 

10-WAY PRESS-BUTTON INTER-COM, TELE- 
PHONES in Bakelite case with junction box. Thor- 


oughly overhauled. Guaranteed. £6/15/-. 

5-WAY PRESS-BUTTON INTER-COM. TELEPHONES 
in Bakelite case with junction box. Thoroughly over- 
hauled-and guaranteed. £4/12/6. 

SUPERIOR TYPE DESK PHONES, black Bakelite 
cases, Complete with Hand Set. Dial 0-9 and internal 
bell. £3/7/6. 

G.P.0. TELEPHONE TYPE CARBON HANDSETS 10/6. 
Sin. ROUND MOVING COIL SPEAKER. 3 obm. 
10/6; 10in. 22/6. Sin. 3 ohm 10/6. 

t x din. 10/6. 


[EX EQUIPMENT: COLLARO, 3 spe ed 2 y Model ROD 
a 


complete with arm and p.u, Hi-Fidelity Model RO54 
also Model RCS531t A.C. mains. 
Height 7in. £3. 


Approx, size 13in. 
11din 


ELECTRICITY SLOT METERS dp jin slot) for A.C. 
mains, Fixed tariff to your requirements. Suitable 
for hotels, etc. 200/250 v. 10 A. 84/-; 15 A. 94/-; 
20 A. 104/-; other amperages avi ailable. Recondi- 
tioned as new, 2 years’ guarantee. 

QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 200/250 v. 10 A. 42/6; 15 A. 
52/6; ° 20 A. 57/6. Other amperages available. 2 
years’ Snaraitec, 
INDICATOR LAMPS. 
11x 33in. 

BRASS JACK STRIPS. 10 Jack sockets in each strip. 
Size approx. 11 x 34in. 12/6. 

8-BANK UNISELECTOR SWITCHES. 25 contacts, 
alternate wiping £2/15/-. 8 bank half wipe £2/15/-. 
6 bank, half wipe, 25 contacts, 47/6. 

ALL GAUGES INSTRUMENT WIRE. Tin copper 
enamelled cotton silk resistance wires from 16 S.W.G. 
to 50 8.W.G. List sent on request. Send 8.A.E, 
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/50 v. D.C. Size 4x1x lin. 
Single coil 2,300.0. Single coil 500Q. 15/-. 

HEAVY DUTY HAND GENERATORS, with handles. 


14/6. 
CHROME TELEPHONE DIALS. 0-9. Suitable for 
inter-office and factory installation. 12/6. 


All prices include carriage in United Kingdom 


23 LISLE ST.( C€®- 2767) LONDON, W.C.2 


Closed Thursday 1 p.m. Orpen all day Saturday 
9WW—196 FOR FURTHER DETAILS. 


10 in each strip, approx. size 


ALBATROSS ENGINEERING COMPANY 


NEW * PRE-PACKED * COMPONENT & TOOL * 
BARGAINS 
15 Resistors * 18 Springs % 6 Knobs % 12 Clamps %& 6 
Tag Strips % 5 Valveholders ~% 7 Coil Formers > 30ft. 
Sleeving % 170 sq. in. Rexine % 20ft. Prestic Compound * 
36 3/Tap Screws %& 100 Sleeves and Grommets %& 250 sq. in. 
Almn. Sereen % 150 sq. in. Insulating Card ye 24 sq. in. 
Felt Tape % 12 L/S Gauzes 7-20 Monnted Tags *% 1/6 
each Pack (6d P. & P.) or Lot 17/6 (2/3). 
15 Ceramic Conds y% 30 Cond Clips, etc. % 16 Socket 
Panels % 6 Coils % 3 Pots ¥ 6 R.F. Chokes % 3 2a. 2 p. 
sw. Sockets y% 8 Wafer and Addon Switches *% 6 Trimmers 
* Gram Mounting Kit 4 4-wave Rectifier % Twin Ion 
Trap % 10 SES Lamp Holders % 3 Extension LS Skt 
Panels % 4 Printed Circuits % 12 Anti-vibration Mounts > 
2/6 each Pack (1/- P. & P.). Lot 27/6 (3/6). 
6 Mains Droppers * 15 Sub-min and Stamp Trimmers +—& 
6 Electrolytics 4 7 Block Paper »%& 15 Metalpack > 30 
Micas *& 40 Ceramics % 24 Equipment Feet ~% 3 Slider 
Switches % 150 Felt Washers %& 20 Fuse Holders, ete. %& 12 
Bulbs % 10 big Carbon Brushes % 40 Socket Panels ~& 
5/- each Pack (1/6). 
New and Ex-Govt Equipment—Mint Condition. 
No. 19 Twin Control Unit 5/- (2/3). A.C./D.C. TV P.U.s 11/- 
(1/3), 7 TV Pots on Strip 7/6 (1/-). 4 Valve Modulators 
11/6 (2/3). Dimmer Switches 7/6 (6d.). Pocket Voltmeters, 
0-15/0-250 vy. 9/6 (1/6d.). 41b lin. nails (1/6d.). Cases 


- for V/Meters 1/9 (6d.). ee Poreelain OHV or Aerial 


Insulators, 2/9 pair (1/-). Modulator Unit No. 2 £16. 
Modulator Unit No. 28 £11. Pulse Generator No. 19 £8. 
Test Set Mic/Receiver No. 4 £27. Radio Chassis (v/holders, 
Trimmers, Tags and Drives, etc.) 7/6 (2/6). Same Larger 


12/6 (3/-). 0-40 RPM Rev. Meters 85/- (2/-). 6 v. 6-pin 
Vibrators 5/9 (1/-). 
~ Tools (pre-packed and Miscellaneous Equipment. Brand 


New 5 in 1 Screwdriver Set 6/11. 2 Flexi-shaft Screwdrivers 
8/11. 3-way Philips Screwdrivers 5/6. Tin. Pliers 3/6. 
7in. Insulated Pliers 7/6. Wire Stripper and Cutter 2/9. 
11 Piece Socket Wrench Set 9/9. 7 piece Nut Driver Set 
8/11. Large Rubber Hammer 14/-. 2 Faced Panel Beating 
Hammers 12/1]. Ditto, small 8/1]. 4in. Wire Wheel 
Brush 6/8. 5 x llin. Finishing Trowel 10/6. Ditto 12/6. 
Rubber Sanding Disc 5in. 9/6. Grooving Trowel 5/11. 
Pointing 6in. Trowel 2/6. llin. Metal Cutting Saw 9/11. 
3-piece Ignition Plier and Wrench Set 6/9. 3 in 1 Oil 1/8. 
9in. Hacksaw Blades 4d. ea. 7 and 9 piece Twist Drill Sets 
3/6. 200-300 watt Mills Epidiascope in case 1'75/-. 1 kw. 
Blectric Fires 22/11. (Tools) add 2/- p. & p. for single items. 


* 3 or more Free. 


Bargain Parcels, Terrific Selection of New Components: 
Ib. 4/-; 2b. '7/-; 3lb. 10/-3 4 Ib. ae sda at 14/6; 6lb. 16/-; 
8lb. 18/8; 10lb. 20/- (plus P. & P. 

Radar Gear, etc. Callers can Cae round from 8 a.m.- 
8 p.m. Mon.-Sat. SATURDAY IS DISCOUNT DAY 


ALBATROSS ENGINEERING COMPANY 


DEPT. WW5, 78-80 HIGH ST., GOSBERTON 
’ SPALDING, LINCS. (Tel: GOS 458) 
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WIRELESS WORLD 


The RADIO AMATEURS 
HANDBOOK 36/- 


1964 ED., by A.R.R.L. Postage 2/6. 
Know your Oscilloscope by P. Smith 20/- 
Postage I/-. 
pe s of Computers by Lytel, 16/-. Postage 


Introduction to Lasers and Masers by 
Lytel. 16/-. Postage I/-. 

British Transistor Directory by Bradley 
8/6. Postage 6d. 

Transistor T.V. Receivers by Towers 55/-. 
Postage 2/-. 

Radio Amateurs Examination Manual 
by R.S.G.B. 5/-. Postage 6d. 

Mullard Reference Manual of Transistor 
Circuits, 12/6. Postage |/-. 

Magnetic Tape Recording new ed. by 
Spratt. 63/-. Postage 2/-. 

World Radio and T.V. Handbook 1964 
by Johansen 22/-, Postage I/-. 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. 
(adjoining Lisle Street) 
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WE purchase for spot cash, modern used hi- 
fi equipment, quality tape recorders, com- 
munication RXS, stereo gear, etc., etc.: call, 
write or telephone, best prices given. —Miller’s 
Radio, 38a, Newport Court, few yards from 
Leicester Square Underground station. Ger. 
4638. Est. 20 years. - Buyer can collect within 
100 miles radius. [0237 


REPAIRS AND SERVICE 


Gre ee repairs, cones fitted. guaranteed 
satisfaction.—L.S. Repair Services, Pluck- 
ley, Ashford, Kent. ~ [0223 
Se and_ expert tape recorder and _ hi-fi 

repairs by Englands’ leading hi-fi specialists. 
—Telesonic, Ltd., 92, Tottenham Ct. Rd.. Lon- 
don, W.1. Mus. 8177. 0045 


Be VETONS OF BRADFORD, loudspeaker and 
pressure unit repairs, D.C.B. cone assem- 
blies in cartons, satisfaction guaranteed.—D..C. 
Boulton, 134, Thornton Rd., Bradford, 1. Tel. 
22838. 0171 


MISCELLANEOUS 


EEN my cat.? Electrical, relays, mechanical, 
materials, tools; s.a‘e.—Whiston (Dept. 
WCW), New Mills, Stockport. 2729 


R4el0 and electronics library for sale, first- 
class condition, about 200 modern titles, 


best offer over £80 secures.—Box 5307. 2820 
ETALWORK, all types cabinets, chassis, 
racks, ete., to your own _ specification, 


capacity available for small milling and cap- 
stan work up to lin bar. 

PHILPOTT’S METAL WORKS, Ltd., Chapman 
St., Loughborough. {0208 


RE-WAR Garrard 7A gram motor or com- 
plete single-play unit with Garrard moy- 
ing-iron pickup; very good condition essential. 
—Beresford, 19, Henry Rd., Gloucester. [2835 


ENSON’S better bargains, send s.a.e. for 
free catalogue of Government and manu- 


facturers’ electronic surplus, to—Superadio 
(W.), Ltd., 116, Whitechapel, Liverpool, 1. 
[2564 
HAT offers? Complete Murphy R.T. 
System. 8 mobiles (77.075 meg.), base 
(87.075 meg.), 4 desk mics. and control boxes, 
working order.—Howard, 146, Whyke Rd., 
Chichester. [2838 
ATALOGUE No. 15, government surplus 


electrical and radio equipment, hundreds 
of items at bargain prices for the experimenter 
and research engineer; 2/6 post free, catalogue 
cost refunded on purchase of 50/-.—Arthur 
Sallis Radio Control, Ltd., 93, North Rd., 
Brighton. [0195 


SOUND SYSTEMS 


AUDIO EQUIPMENT 
MANUFACTURES 


STANSTED, ESSEX. 


Phone: STANSTED 3132 
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EXCLUSIVE 
OFFERS 


* R-1471 Communications Receivers -... £16 0 
* 6 volt American Mobile Transmitters, 
20/40) sme/ sei -H Mee ri ies vale adie ss £12 10 
* SCR-625 Mine Detectors ............ £14 10 
* American Carbon Mikes, on table stand, 
DOW elaciaitis co vin Neo apie Saha 10 
* American T47 Morse Keys .......... 5 
* AN/FGC-1 Teletype Terminals ........ £75 O 
* American Power Units, PE-237 ...... £12 10 
* S.T.C. RX-5 Receivers .............. £85 0 
* T-4/FRC Transmitters................ £65 0 
* MD-1/FRC Modulators ............ £75 O 
* pares Mobile Transmitters 30/40 mc/s 
oki tae Wate ea thcjetiets ce Ne £12 10 
* aioe Telephone Carrier Terminals £150 O 
* Kleinschmidt 2A. 5 unit Teleprinters .. £25 0 
* TT-40/FT Teletype Terminals ........ £55 0 
* E.M.LI. Recording Bridges, 230 v. A.C... £12 10 
* E.H.T. Rectifier, 18 KV 500 m/a .... £250 0 
* Phileo C.48 Transmitters, 2/12 mc/s. .. £75 O 
* Western Electric Stabilised rover 
Supply, 115 v. 1 amp. ....2......... £17 10 
* 85-foot 24in, dia. Steel Tubular Masts. £50 0 
* 5-foot Post Office Racks, 19in. wide .. £3 10 
* 15 KVA Constant Current Transformers £75 0 
% Pen Type Personal Dosemeters ........ 15 


* 1} KVA Double Wound Totally Enclosed 


Transformers, 250/110 v. ............ £6 10 
* 75-foot Hollow Plywood Masts ........ £385 0 
* EMI 3794 Waveform Monitors on 

CRONE Y Frc raters uel Na torches oe tke £125 0 
% E.MLI. WM5A Oscilloscopes .......... £175 O 
* Metro-Vickers H.S.500 Waveform : 

Montltors 9), cosas teste aenios pane £2250 
x% R.201 85-valve Triple Diversity Re- : 

WOLVERE WS fc) s.a us tele hee eee ears £75. 0 


40-page list of over 1,000 different items in stock 
available—keep one by you. 


SS 
% R.C.A. 420 me/s, 5-element Yagi Aerial 
A 


bath PN REA ICA TOD I. oes i URSA nee eA 210 
% 19in. Folding Rack Shelves, nickel an 

BTC Ve Se oie methine coke Seat as ee £1 10 
* 8.0.8. Distress Band 500 kc/s. Precision 

MUCOIA Bi. Seevicetole ean aie iahemivtssasiove cielk £1 10 
% Woden 400 m/a 20 Henry Chokes .... £1 5 
* Crypton Cabinet Rectifiers, 200/250 y. 

LODO WEEN ist vase erecta lati erg cit ptolstajnse) cabin 4 £3 40 
%* BC-610 Whip Aerials, 3 sections, 9 fect 

GR AES ae WOcmReeo Oki Gan tot fae Se £1 10 
% American Condensers, 3,500  aifd. 

UWICG: 28 VOIDS’ «5 Hector thsleiat/a)s et hed ane 10 
%* Precision Mains Filter units .......... 10 
* R.C.A. 25 Watt Horn Projector Speakers, 

PAWL) Dy MRSA it vevele Senses claret oe £15 0 
% R.C.A. Squadron Announcing Systems, 

capacity up to 12 speakers ....:..... £95 10 
* Dowty High Speed Register Counters, 

PCr OREM che: oe eis sees I £6 0 
* Edwards Speedivac Pumps, 230 vy. A.C. £22 10 
* epee Metrovac Pumps, 250 y. 

LOMAS mi stinenta oe aster ooh ete eee £17 10 
* pa Geiger Counters ................ £9 10 
% DAE-1 Marine Receivers ......°... £22 10 
>% PV-500 watt Marconi Transmitter, 

SLPG. ME [Bip Ptelenee ticket winters ae Sa sake £200 0O 
* E.C.C. 10 KW Rectifiers, 230 vy. A.C. 

WOWZ2G Vc Cian acechotatere Mines «ine sole ts ay £75 O 
*% TCC-3 Carrier Telephone Systems .... £205 0 
* RD-115 Twin Channel Video Type 

Tape! Mecordersr ve cwws vcs oles > ek £125 0O 
%& Type 44—5-unit Keyboard Perforators £12 10 
% Creed Morse to 5-unit Electronic Con- 

WOLEOLS 17 Fo 25 ays) o. « otettiol ates tpbda insels eines: s [pare £95 0 
%* Teletype Metal Tables for 2 machines. . £4 10 
* Eddystone 8.750 Receivers. .......... £42 10 


Carriage extra at cost on all above. 


We have a large quantity of ‘‘ bits and pieces ”’ 
we cannot list—please send us your requirements— 
we can probably help—all enquiries answered. 


P. HARRIS 
ORGANFORD - DORSET 


WESTBOURNE 65051 
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144, 
AN (AEI) PRODUCT 


6ft. flexible lead 
with cordgrip 


Will give a 
lifetime of 
service 
Heats up 
from cold in 
24+ mins 
25 watt model Heat 
for radio work concentrated 
in bit 


Anatomy of a 
Superior 
Soldering Iron 


The Solon range of electric soldering irons 
includes 15 and 25 watt models for radio, TV 
and electronic equipment; 65 watt models for 
household and workshop use. Larger models 
up to 240 watt also available. 


Select a 


SOLOR 


TRADE MARK 
Used in industry for over 30 years 
Obtainable from your 
usual radio or electrical supplier 
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WIRELESS WORLD 


SO ER RE SN 


FOR ALL YOUR PANEL WORK 
WRITE FOR ILLUSTRATED 
BROCHURE OF PARALEX 
& LUFBRA ADJUSTABLE 


HOLECUTTERS 
pas gta OR STRAIGHT 
wees ue 3 DIA 
Pa NS TO 3 DIA 
UP TO, NO. 4 . : 


HOLES ACCURATELY BORED 
FROM lin. DIA. TO 124in.'DIA. 


AKURATE ENGINEERING Co. Ltd. 


CROSS LANE, LONDON, N.8 
TEL. FITZROY 2670 
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NOTICES oh 


HE ASSOCIATION OF PROFESSIONAL 
RECORDING STUDIOS, Ltd., To protect 
and encourage the interests of member studios 
engaged in electrical sound recording.—Write 
to the General Secretary, A.P.R.S., Flat 4, 
34A, Arterberry Rd., London, S.W.20. [0173 


BUSINESS OPPORTUNITIES 


ALES Director, A.M.1.E.E., wants active: in- 
terest manufacturing (others considered), 
new or existing growth concerns; partners >in/ 
purchase.—Box 5310. [2846 


CAPACITY -AVAILABLE 


| Be AS wiring, chassis assembly. 


CONTRACTS Manager, O. B. Jones. 34, 
Tanrhiw Rd., Tregarth. Nr, Bangor, North 
Wales. Tel. Bethesda 477. [2759 


ECTIPIERS, Selenium and Silicon units 
supplied for all applications, keen prices, 

good deliveries. 
J. R. SERVICES & DEVELOPMENTS, 231, 
Rivermill. Harlow. Essex Tel Harlow 26481. 
rag 


IRTRONICS, Ltd., for coil winding assembly 
and wiring of electronic equipment tran- 
sistorised sub-units.—4, Ashmead Rd., London, 
S.E.8. Tel. Tideway 2249. [2808 
E undertake the manufacture of trans- 
formers singly or in quantities to any 
specification. all work guaranteed for 12 
months. 
LADBROKE TRANSFORMER Co., Ltd., 820a., 
Harrow Rd., London, N.W.10. Tel. Ladbroke 
0914. 10220 


SERVICES OFFERED 


Ee it to us. 


FOR all electronic wiring, small or large, metal 

fabrication, engraving, etc.. highly competitive 

prices and excellent delivery, 

APPLY: Contracts Manager, C. & B_ Elec- 

tronics, Ltd., 3, Wellington Road, St. Mary 

Cray, Orpington, Kent. Tel. Orpington seers 
2 


100% TRANSISTORS 


0C44, OC45, OC8!, OC8ID, 3/6 each. 
OCI70, AFII7, OCI7I, 4/- each. 
OC26, OC35, 10/- each. XBI03, 


XA102, XAI12, 2/- each. RED AND | 
WHITE SPOTS I/- each. XCI4I 6/- 


each. 250M ZENERS, 3/6 each. 
4 v. to 22 v. SCALEWEIST: 


B. W. CURSONS 
78 BROAD STREET, 


CANTERBURY 
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JUNE, 1964 


Brand New Ex-Government Meters 
at fraction of original cost. 


Unipivot Galvanometers by Cam- 
bridge Instruments, mirror scale, 4i1., 
50-0-50 Microamps, scaled 35-0-35, leather 
case £7/10/-. Post 5/-. 


Frequency Meters, 230 volts, scaled 
45-55 cycles per second, 6in. flush round, 
£9, post 5,-. 


3-0-3 Volt Portable D.C. Voltmeters, 
with test prods and leads in baize lined 
real hide carrying case with strap, only 
20/-, post 3/-. 


Ammeters, Thermo Couple, 0-3 amp. 
2in. 10/-; Ditto, 0-12 amp. 2$in. 12/6. 


Both 2/6 post. 


Voltmeters, D.C. 0-150 volts, 34in., 
moving coil, G.E.C. resistance 30,000 
ohms per volt, 35/-, post 2/6. 


Microammeter, 0-250, D.C. 
moving coil, 30/-, post 2/6. 


2tin., 


Largest Stock of Ex-Government 
-Meters in the Midlands. 


Send requirements for quote or 
S.A.E. for list. 


R. SANKEY 
Regal Cinema, Atherstone, 
Warwickshire. 


Telephone : Atherstone 2220/3210. 
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RELAYS 


LARGE KEEN QUICK 
STOCKS PRICES DELIVERIES 
FROM x OR 0. TYPES - 
BUILT TO SPECIFICA- P.O 
TION, COIL VALUES— 3000 & 600 
UP TO 22,000 OHMS - G.E.c 
SINGLE — TWIN — +E.U. 
SLUGGED SIEMENS 

BUILD UPS — MAKES, 
BREAKS, C/O’s ETC- S.T.C. 
SILVER — PLATINUM — 

HEAVY DUTY SEALED & 
COMPONENT PARTS HIGH 
SOLD SEPARATELY. 
Write us your requirements SPEED 


sence See SEE 


SPECIAL OFFER—TO CLEAR— 
3,000 TYPE ONLY 


Complete tested relays—ex Unit— 

Immediate delivery. 

Coil values up to 6,500 ohms. 

[C/O 7/6 2 ClOwe eee 9/- 

4C/O... 10/5 6: ClO) ieee sere 12/6 
Postage 1/6. 


Also many other combinations of contacts. 
N.B. Special Prices for over 100 lots. 
Over 10,000 type 3,000 coils to clear at 
special prices. 


SLIDING RESISTANCES. 


0.4 ohms., 
250 watts to carry 25 amps., warm drive or 


| ohm., 125 watts to carry 12 amps., slider 
type (12/6, each, 5/- post) COMPLETE 
HEADGEAR SET (TYPE I), Mike (No. 7) and 
Headphones, etc., brand new (12/6, post 2/6). 
EX G.P.O. HANDSETS, perfect condition. 
Two easily make wonderful intercom. (5/- 
each. post 2/-) LOUD HAILER DIA- 
PHRAGMS, new (5/- each, post 1/-). 
ROTARY TRANSFORMERS, DYNA- 
MOTORS. ETC., ETC.., still available from 
previous ads. 


‘DEPENDABLE RADIO SUPPLIES LTD. 


12A TOTTENHAM STREET, LGW-ON, W.1. 
Telephone: LAN 7394/2 
WRITE—CALL—?PHONE 
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JUNE, 1964 


WIRELESS WORLD 


RESISTANCE WIRES 
EUREKA-CONSTANTAN 


Most Gauges Available 


NICKEL-CHROME MANGANIN 
NICKEL-SILVER 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 
B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets, and rivets 
“EBONITE and BAKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE CO!L’ 
FORMERS AND TUBES, ALL DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 
Phone: Clissold 4688 
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RINTED circuit service; small quantity runs 
! quickly and economical.—Quoiations and 
information from Teleradio Co., Ltd., 18, Turn- 
pike Lane, N.8. [2638 


ROUP of engineers have capacity for design 


development, electronic control and 
specialized equipment assembly available.—Box 
5302. [2814 


E undertake the design and development 
of process control systems, equipment and 


static switching devices.—Henry Reeves, Ltd., 
19, St. Michael’s St., Oxford. Oxford Ae 795 


NDUSTRIAL Electronic Control, a small com- 
pany specialising in the above has capacity 

for sub-contracts involving design, manufacture 
or maintenance.—Saunders Electronic Mfg. Co., 
Ltd., 10, Cash’s Lane, Coventry. Tel. Coventry 
28631. [0026 


TECHNICAL TRAINING 


EARN Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
menting with and building radio apparatus.— 
‘““as you learn.’’—Free brochure from Dept. 
W.W.10, Radiostructor, Reading. [0241 


ADIO and TV exams and _ courses by 
Britain’s finest home study school; coach- 
ing for Brit.I.R.E., City & Guilds, Amateurs 
Licence, -R.T.E.B., P.M.G. Cert., etc.; free 
brochure from—British National Radio School, 
Russell St., Reading. [0189 
.M.G. Certificates, City & Guilds examina- 
tions, Brit.I.R.E., also many non-examina- 
tion courses, with radio, TV and electronics; 
study at home with world-famous I.C.S.—Write 
for free prospectus, stating subject, to Inter- 
national Correspondence Schools (Dept. 443), 
Intertext House, Parkgate Rd., London, 8.W.11. 
[0029 

ITY & GUILDS (electrical, etc.), on “No 
Pass—No Fee’’ terms, over 95% successes. 
—For details of modern courses in all branches 
of electrical engineering, applied. electronics, 
automation, etc. send for 148-page Hand- 
book—free and post free.—B.I.E.T. (Dept. 
388A), 29, Wright’s Lane, London, W.8. [0017 


“Q-MAX” SHEET METAL 


TANGULAR 


Theeasiestand 
quickest way 
of punching geunis Pe 
holesinSHEET pay. Nos, 619178 
METAL. & 938098 


NEW SIZES: 2” round 11/6 
(Key 10d.) 


List of Sizes and Prices on Application. 


BERRY’S RADIO 


25 High Holborn, London, W.C.1I. 


Sih 


ae” round 12/3 
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LAWSON 


LAWSON TUBE WITH NEw SILVER 
ACTIVATED SCREEN ANO 
(OO7 "MICRO FINE” ALUMINISED 


a> 


LICHT 
DUT PUT 


sO 


2s 
SIMILAR TUBE REBUILT 
OR RECUNNED BUT NOT 
RESCREENED 


BRILLIANCE CONTROL 


EXTRA PASSENGER 

TRAIN SERVICE 

Our service is country wide and 
whether you live in the Outer 
Hebrides or at No. 10 we can 
guarantee the finest and fastest 
CRT service in Great Britain. 


Full fitting instructions with every 
tube. 


LAWSON TUBES 


2, PEACHFIELD CLOSE, 
MALVERN WELLS, WORCS. 
TEL.: 2100 


9W W— 


DIRECT REPLACEMENT 
TELEVISION TUBES 


12 MONTHS FULL REPLACEMENT 
GUARANTEE 


DESIGNED FOR 
PERFORMANCE 


The modern Lawson Television tubes are specially designed to 
give the older types of television set very much improved 
performance. Their new silver activated screens are much 
brighter with better contrast, exclusive ‘‘ micro fine ’’ 


con- 
trolled thickness aluminising gives 50 per cent. more light 
output. New small anode aperture electron guns by Mullard, 
Mazda, G.E.C., Brimar, E.E., Cossor, etc., with crisp needle- 
sharp definition and focus. Silicon vacuum pumping plus depth 
formed cathodes giving very long life. Each tube is 100 per 
cent. BRAND NEW (glass excepted) and is designed to 
fit exactly as the original tube, ensuring complete accuracy 
and efficiency 

FROM STOCKS OF OVER 5,000 TUBES OF EVERY MAKE 
AND TYPE, WE CAN SUPPLY THE EXACT TUBE YOU 
REQUIRE BY RETURN. 


12” —£4: 10:0 
14”—£5: 5:0 
15’17”—£5: 15:0 
21’—£7: 10:9 

CARR. & INS. 7/6 
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Terms C.O.D. or C.W.O. 


DELIVERED FREE 

LONDON POSTAL DISTRICTS 

10/- Gladly refunded if you 
/ wish to return your old 

Sube (excluding 1{2in.), 


THE 


FERRITE -WINDING 
WIZARDS! 


s 
x GROIDAL SWITCH Gore 
: 


(Scientific & Mobile) LTD 
Newport Pagnell, Bucks. Tel: 4601/2 


9WW—209 FOR FURTHER DETAILS. 


A. 


LOUDSPEAKER 


ENCLOSURES 
Corner 172 ARU Enclosure for 
Goodmans 12” Speakers 
£16-10-0 
‘A. DAVIES & CO. 

4 (CABINET MAKERS) | 
3 Parkhill Place (off Parkhill 
Road), London, N.W.3 


GULiiver 5775 
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RELAYS—WE HAVE 100,000 PLAIN AND SLUGGED 
WHICH WE CAN OFFER AT EXTREMELY COM- 
| PETITIVE PRICES TO INDUSTRIAL USERS. 
Enquiries welcome for RELAYS to meet your require- 
ments, «tease state operating voltage andlor current 
Contact and applied voltage. 
OUR FAMOUS TRANSFORMERS. Input 200/250 v. 
Output tapped 3, 4, 5, 6. 8, 9, 10, 12, 15, 18, 20, 24, 
30 y., 2 amp., 25/-. 17, 11 v., 8 a:, 81/-, 5 a., 25/-. 
3.5 v.9,17 v., la., 18/6. P.P., Sec. 0-12-15-20-24-30 v. 
4a., 38/6. 
ACOS CRYSTAL MIC. INSERTS. jin. dia., 8/-. 
HIGH GRADE MINIATURE MAGNETIC EARPHONE, 
complete with ear clip, lead, plug and socket, 7/6. 
F.W. METAL RECTIFIERS. 12/6 volt, 1 a., 7/6; 
3 a., 10/6; 4 a., 17/6; 6 a., 25/-. 
TOGGLE SWITCHES. DPDT, 3/6. SP. 1/9. 
MICRO SWITCHES make and break, 5/6. 
MAINS TRANSFORMERS AND RECTIFIER giving 


12 v. 1 a. D.C. output, 20/-. 

Ex W.D. MORSE KEYS 6/- and 8/6. 
1,000 NEW S.T.C. FREQ. CRYSTALS. 
to 19,872 ke/s., 5/6 each. Plus 6d. postage. 
available. 10 M/C + 8 ke/s. with holder, 33/-. 


13,760 ke/s. 
Lists 


“WIRELESS WORLD” TEST INSTRUMENTS 


Complete sets of Metalwork, machine engraved 
Fronts Panels, Special Tag Boards and all 
specified Ist grade components. 

For professional appearance and performance. 
Send 6d. in stamps for lists. 


MALVYN ENGINEERING WORKS 


Engineers to the Radio and Electronic Industries 


7 CURRIE STREET, HERTFORD, HERTS. 
TELEPHONE: HERTFORD 2264 


9W W—211 FOR FURTHER DETAILS. 


|X TANNOY.” 


For sound sense 


WEST NORWOOD LONDON SE27 
GIPSY HILL 1131 
9W W—212 FOR FURTHER DETAILS. 


W/W RHEOSTATS, 12 v., 5 a., 42 dia. in. 10/6, 12 v. 


1 a., 2/6. 

NEW 0-1 M/A METERS. M/C 2in. WESTON F.M.,17/6. 
SET 21 H.S. TWIST DRILLS. 1/16in. to gin. in 64ths. 
Packed in wooden case, 23/6. Set 17, 15/6. 

5in, VERNIER SLIDE CALIPERS with Depth Gauge 
9/- each.. With thumb adjustment 10/6. 
6in. STEEL RULES 1/9. 12in. 2/9. 
64ths, 32nds, 16ths and fin, x 24in. 3/6. 
PENCIL BIT SOLDERING IRONS. Latest type. 
Listed 22/6. Our price 17/6. Weight 4 ozs. 

SET OF 7 B.A. Sockets 0-6 with Hex. Handle, 6/6. 
NEW MULLARD TRANSISTORS, 0071, OC44, OC45, 
OC81D, OC81, 5/6 each. 
12 v. MINIATURE RELAYS. 
Weight 14 oz. 2 c/o., 9/6. 
U.S.A. NATIONAL ‘‘ VELVET” VERNIER Slow 
Motion Dials, din, Dia. The finest 8.M. Dial in the 
world. 22/6. 

Key Switches, 2 C/O., 3/-; with lock, 4/-. 
ERICSSON UNISELECTOR SWITCHES 
Single Coil 75 ohm, 6 bank 25-way and 3 bank 50-way 
50 v. D.C, at 37/6 each. Special prices for Quantities, 
NEW AMERICAN TRANSMITTER CONDENSERS 
SPLIT STATOR 0-19 PFD. also 8-25 PFD., 17/6. 
Lists sent on request, All post paid. Stamps please. 
GERMANIUM POWER RECTIFIERS mounted on Ali- 
Fins D.C, Output 25v. 25a., 45/- 


WANTED—STROWGER RELAYS OR 
ie COILS FOR REWINDING. 


RADIO & ELECTRICAL MART 


P.O. Box 9 G.P.0. Tunbridge Wells, Kent. 
9W W—213 FOR FURTHER DETAILS. 
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Since 1941 we have 
HAND BUILT HIGH FIDELITY EQUIPMENT 


V.H.F. tuners from £15. Multi waveband tuners 
including or less V.H.F. band from 
=% £22. Tone control units, Mono and 

Stereo amplifiers, etc. Technical 
details willingly. 


2 AMHURST ROAD 
RO me TELSCOMBE CLIFFS 
NEWHAVEN 


SUSSEX 
9WW—214 FOR FURTHER DETAILS. 


Instrumentation at its best... 


x Food 
TTT TUTTLE LOLOL LOLOL LOCO CLUL ELL GLU ie Ne 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 
WOODLAND ROAD, TORQUAY Tel: 3822/3 


9W W—215 FOR FURTHER DETAILS. 


CABINETS © CASES| 
CHASSIS 


Anything in metal. ‘ONE OFFS”’ a pleasure. 
Send your drawings for quote 
Stove enamelled in any professional finish 


MOSS, WATSON 


40 MOUNT PLEASANT STREET, OLDHAM, 
LANCS. MAIN 9400 


9WW—216 FOR FURTHER DETAILS. 


TECHNICAL TRADING CO. 
11/12 NORTH RD., BRIGHTON 


TEL.: 67999 
All items as 


VALV E S- advertised in 


last month’s issue still available. 


Other Retail Shops:- 72 East Street, 
Southampton & 350 Fratton Road, Portsmouth 


9W W—217 FOR FURTHER DETAILS. 


[> NYLON :: P.T.F.E. 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small. List on application. 
BRASS . COPPER . BRONZE 
ALUMINIUM . LIGHT ALLOYS 
STAINLESS STEEL 


H. ROLLET & Co. Ltd. 


Howie Street, S.W.II. BATtersea 7872 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS, GLASGOW 


9W W—218 FOR FURTHER DETAILS. 


240 ELECTRIC POWER cum? 


AGE! from 12 « CAR BATTERY 
AMERICAN DYNAMOTOR UNIT 


Input 12y. output 200/250v. at 150 to 220 watts. 
Perfect for TELEVISION. POWER TOOLS and all 
universal AC/DC ELECTRICAL EQUIPMENT, gives 
wonderful results. Price ONLY FS + 12/carviaga. 
Send stamped envelope for full illustrated details 

J.) SCIENTIFIC PRODUCTS, CLEVELEYS, Lancs. 


OLTON TECHNICAL COLLEGE 


PRINCIPAL: A. J. JENKINSON, M.A. 
ELECTRICAL ENGINEERING DEPARTMENT 
HEAD of Department: ‘ Normington, 
B.Sce.(Eng.), M.1.E.E., M.Brit.1.R.E. 
DIPLOMA in electronic engineering. 

A FOUR year full-time course for the college 
diploma. : 

ENTRY requirements: four G.C.E. passes, in- 
cluding English, language, mathematics and 
physics at ‘O” or “A’”’ levels. ) 
DIPLOMAS are exempted from: the entire ex- 
amination of the British Institution of Radio 
Engineers. Reh 

PARTS I and II of the examination of the 
Institution of Electrical Engineers. 


FURTHER particulars from the Principal, 
Bolton Technical College, Manchester Road, 
Bolton. [2817 


CABINETS AT SENSIBLE| y~TANDBERG ~~. 


PRICES FROM 
£5.17. 6d! 


You can be sure of meeting the exact cabinet 
you require when you examine the most 
extensive range in the country at Lewis 
Radio, here are just two examples: 


THE BRAHMS 
Price 27 gns. 
This new elegant Brahms 
cabinet is available in 
medium walnut and medium 
mahogany with Yin. legs 

and will take any tape deck, 
turntable, tuner and pre- 
amplifier, the largest stereo 
amplifier plus record and 
tape storage. = 


THE LOWBOY 

Price 27 gns. 
This rigidly constructed Hi-Fi 
cabinet will accommodate 
even the largest Hi-Fi units— 
available in teak, walnut or stripey 
sapele mahogany—size 
53in. long by 80in. deep by 
26in. high including 
12in. legs. 


ae THE NEW LEWIS CATALOGUE 


Designed to assist your choice of cabinet. 


THE new Lewis Radio Cabinet Catalogue— 
the most comprehensive ever prepared. 
Sent absolutely Free. 


Please send your free 24 page colour cabinet 
catalogue. 


ADDRESS ..... nedensstesacveseanate docgssevoscsesdcenswases tans 


PRT AY ORCS ETC Resaceeet (Dept. W64) 
CAPITALS PLEASE 


100 CHASE SIDE, SOUTHGATE, LONDON, N14 
Telebhone: Palmers Green 3733/9666 
9W W—220 FOR FURTHER DETAILS. 


RECORDERS 


> 72” & “74 (93 Gus.) 
— give pleasure from their 
: 


internal speakers AND SUPER- 
LATIVE MUSIC FROM GOOD 
EXTERNAL SPEAKERS. 


Judge for Yourself At— 


WEBB’S RADIO 


14, Soho St., Oxford St., London W.1 
Tel.: GER 2089/7308 
9W W—221 FOR FURTHER DETAILS. 


Borers POLYTECHNIC, 


SHORT, full-time courses in electronics. 

THE following full-time courses will be held in 
the summer term:— 

eae = circuit techniques—Ist to 12th June, 
ELECTRONIC equipment reliability—23rd to 


25th June, 1964 


LEAFLET giving full particulars available from 
the Secretary. [2827 
ULL-TIME courses for P.M.G. certificates 
and the radar maintenance certificate, also 
in electrical and electronic engineering.—In- 
formation from College of Technology, wo114 
IND TV set trouble in minutes from that 
great book The Principles of T.V. Receiver 
Servicing, 10s. 6d. all book houses and radio 
wholesalers.—If not in stock, from Dept. A. 
Secretary, 32, Kidmore Rd., Caversham, Read- 
ing, Berks. [0089 
4 ss Incorporated Practitioners in Radio & 
Electronics (1.P.R.E.), Ltd., Membership 


| Conditions booklet 1/-; sample copy of I.P.R.E. 


official Journal 2/- post free.—Dept. A, Secre- 
tary, 32, Kidmore Rd., Caversham, Reading, 
Berks. fooss 
ADIO officers, see the world; sea-going and 
shore appointments; our many recent suc- 
cesses provide additional trainee vacancies dur- 


ing 1964; fey. and boarding students; grants 
and scholarships available; stamp for pro- 
pectus.—Wireless College, Colwyn Bay: [0031 


es ‘OW and Why” of Radio and Electronics 
made easy by a new, no-maths Practical 

way Postal Instruction based on hosts of ex- 
periments and equipment buildings carried out 
at home. New Courses bring enjoyment as well 
as knowledge of this fascinating subject.—Free 
brochure from Dept. W.W.122, Radiostructor, 
Reading. [0240 
-M.1.Mech.E.,  A.M.Brit.I.R.E., City & 
Guilds, G.C.E., etc., bring high pay and 
security. ‘‘ No Pass—No Fee” terms; over 90% 
successes.—For details of exams. and courses 
in all branches of engineering, building, elec- 
tronics, etc., write for 148-page Handbook— 
free.—B.1.E.T. (Dept, 387B), 29, Wright’s 
Lane, London, W.8. [0118 
TUDY radio, television and electronics with 

3S the world’s largest home_study organisa- 
tion; Brit.I.R.E.; City Guilds; R.1.E.B. 
etc., also practical courses with equipment; ali 
books supplied.—Write for free prospectus, stat- 
ing subject, to I.C.S. (Dept. 442), Intertext 
House, Parkgate Rd., London, S.W.1. [0032 
ECOME “ Technically Qualified’’ in your 
spare time, guaranteed diploma and exam. 
home-study courses in radio, TV, servicing 
and maintenance, R.T.E.B., City and Guilds 
etc.; highly informative 120-page Guide—free! 
—Chambers College (Dept. 433), 148, Holborn 
London, E.C.1. [0013 


SOUTHERN RADIO 
SUPPLY LTD. 


Il, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6653 


GOODS AS PREVIOUSLY 
ADVERTISED STILL AVAILABLE 


Bombsight Computers; Frequency 
Crystals; Test Meters No. 1; 
_Accessories for Type ‘‘38”’ and 
““18”’ Transreceivers, etc., etc. 


9W W—222 FOR FURTHER DETAILS. 
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FOR ELECTRONIC COMPONENTS-BY RETURN. 


TRADE 
ONLY 


Quartz Crystal Units 


For 
ACCURACY 


RELIABILITY 
PRICE ECONOMY 


you can i eae 
Magercned 

DEPEND pombe 

on Price List. 


THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works, Wellington Crescent, 
New Malden, Surrey (MALden 0334 & 2988) 


9WW—224 FOR FURTHER DETAILS. 


a A and Radio—A.M.Brit\I.R.E., City and 
Guilds R.T.E.B. Cert., etc., on ‘‘ No pass 
—No_ Fee’’ terms, over 95% successes.—For 
details of exams. and home training courses 
(including practical apparatus) in all branches 
of radio, TV and electronics, write for 148 
page Handbook—free.—B.1.E.T. (Dept. 397A), 
29, Wright’s Lane, London, W.8, [0016 


RIT. I.R.E., City & Guilds and R.T.E.B. 

exams. Specialised ICS home-study course 
will ensure success. For details of wide range 
of exam. and diploma courses in radio, T.V. 
and electronics, also new practical courses with 
kits, write to: ICS (Dept. 522),. Parkgate Road, 
London, S.W.11. [0036 


PATENTS 


ARS proprietor of British Patent No. 817,969 
“* Coupling *’ desires to conduct negotiations 
for the grant of a manufacturing licence in 
respect of or for the disposal of the above 
British patent.—Replies should be sent to 
Sydney E. M’Caw & Co., Chartered Patent 
Agents, 17, St. Ann’s Square, papa A 
8 


TENDERS aA 


_FJERTFORDSHIRE COUNTY COUNCIL. 
HIGHWAYS Department, Radio Telephone 
System. ; 
TENDERS are invited for the supply, installa- 
tion and maintenance of a Radio Telephone 
System. Details concerning the scope of the 
contract may be obtained from J. V. Leigh, 
Esq., M.B.E., B.Sc., M.1I.C.E., M.I.MUN.E., 
County Surveyor, County Hall, Hertford, and 
completed tenders must be returned to the 
Clerk of the County Council by noon on Fri- 
day, 26th June, 1964. [2844 


BOOKS 


ey SCOND Thoughts on Radio Theory.’’ By 
=, Cathode Ray of ‘‘ Wireless World.’’ Forty- 
four articles reprinted from popular ‘‘ Wireless 


World ’”’ series, in which the author examines 
various aspects of elementary radio science, 
explains them clearly, and shows that there 
may be more behind them than is apparent 
from the usual text-book. This volume deals 
with basic ideas; circuit elements and tech- 
niques; circuit calculations; and some matters 
in lighter mood. An entertaining and helpful 
text-book for the student, refresher course for 
the engineer and reference book for all com- 


bined. 35/- net from all booksellers. By post 
36/4 from Iliffe Books Ltd., Dorset House, 
Stamford St., London. S.E.1. 


i 


ABACS | 
or 
Nomograms 


By A. Giet—Translated from 
the French by H. D. Phippen 
and J. W. Head 


Not only demonstrates the many 
and varied applications of the Abac 
or Nomogram, but shows how eyen 
those without highly specialised 
mathematical knowledge may con- 
struct their own charts. It deals 
with both Cartesian abacs and align- 
ment charts and contains a large 
number of practical examples in 
mechanics, physics and electrical 
engineering. This edition has been 
specially adapted for English readers. 


82x53 235pp. Illustrated 
39s. net By post 36s. 
-from booksellers 


Iliffe Books Ltd., Dorset House, 
Stamford St., London, S.E.1 


Electrolytic 
Capacitors 


* Electronic Flash 


* Energy Storage 
* Motor Starters 


DALY (Condensers) LTD 
Ealing Green: Ealing: London - W5 
EAL 3127-Cables: Dalycon-London 


DALY 


9W W—225 FOR FURTHER DETAILS, 


ODDIE FAS 


Pill) 


SN 
a 


THE FASTENER’ WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF- LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 


CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Hlustrated brochure and other information 
will be gladly sent on request. 


ROSS, COURTNEY & COMPANY, LTD. 
(ODDIE FASTENERS DIVISION) 


Terminal House, Elthorne Road, 
London, N.19. TEL.: ARChway 055] 
CABLES: ‘‘ HOMONYMS, HOLWAY,’’ LONDON 


9W W—226 FOR FURTHER DETAILS. 


Sf ASIC Mathematics for Radio and Elec- 

tronics.’’ By F. M, Colebrook, B.Sc., 
D.I.C.A.C.G.I. Revised and enlarged by J. M. 
Head, M.A. (Cantab.). Presents in readable 
form a complete course in basic mathematics 
from engineering students of all kinds and 
leads on to the more advanced branches of 
mathematics of increased importance to radio 
engineers. In this edition the chapter cover- 
ing the application of mathematics to radio 
has been revised and enlarged, while new sub- 
jects covered include Stability, Linear Differ- 
ential Equations, Elementary Statistics, Short 
Cuts to Numerical Calculations and an Intro- 


duction to Matrices. Will be invaluable to 
those without previous knowledge of the 
subject. 17/6 net from all booksellers. By 


post 18/6 from Iliffe Books Ltd., Dorset House, 
Stamford St., London, S.E.1. 
TELEVISION Engineering Principles and 
Practice, Vol. Ill, Waveform Generation.”’ 
by S. W. Ames, B.Sc.(Hons.), A.M.I.E.E., and 
D. C. Birkinshaw, M.B.E., M.A., M.I.E.E. ‘The 
third volume of a comprehensive work on the 
fundamentals of television theory and _ prac- 
tice, written primarily for the instruction of 
BBC engineering staff. This volume gives the 
application in television and sinusoidal, rectan- 
gular, sawtooth and parabolic waves and shows 
the mathematieal relationship between them. 
The main body of the text is devoted to the 
fundamental principles of the circuits com- 
monly used to generate such signals, the treat- 
ment being largely descriptive in nature and 
therefore less mathematical than that of the 
previous volume. The work is intended to 
provide a comprehensive survey of modern 
television principles and practice. 30/- net 
from all booksellers. By post 31/- from 
lliffe Books, Ltd., Dorset House, Stamford St., 
London, S.E.1. 


+7 BACS of Nomograms.”’ By A. Giet. 
Translated from the French by H. D. 
Phippen and J. W. Head. Most engineers have 
made use of nomograms at some time in their 
careers, and are fully alive to the fact that 
they are a very convenient tool when the same 
formula has to be solved repeatedly for several 
sets of variables. It is fair to say, however, 
that only a small proportion of even those who 
habitually employ nomograms know how to 
construct them for their own use. Most of the 
comparatively small literature on the subject 
is written for mathematicians and is extremely 
difficult for the practical engineer to compre- 
hend. This book is essentially practical, and 
not only demonstrates the many and varied 
applications of the abac of monogram, but 
shows how even those without highly special- 
ized mathematical knowledge may construct 
their own charts. 35/- net from all book- 
sellers. By post 36/- from Iliffe Books Ltd., 
Dorset House, Stamford St., London, S.E.1. 
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FOR THE 
FIRST TIME 


Plug-in ELEGTROLYTIC CAPACITORS 


SMALL ° FULLY ENCAPSULATED ° PLASTIC CASED 


These new T.C.C. small plastic-cased electrolytic capacitors have been 
specially developed for vertical mounting on printed circuit boards, and 
are designed for operation at temperatures from —20°C to +60°C. 

Three case sizes are available in rated voltages up to 50V. The standard 
tolerance of the range is —20%+100% of rated capacitance. 

The anodes are of super-purity aluminium, with all-welded internal 
connections. A special electrolyte ensures low impedanceat all frequencies 
in the audio range. 


+ LOW LEAKAGE CURRENT AND LONG LIFE— 7= QUICKER ASSEMBLY— 
assured by fully automatic winding of elements, Steel cored wire gives precision acceptance of 
avoiding handling of electrodes by operatives. capacitors when inserting into punched printed 
TERMINATIONS OF STEEL CORED COPPER sauna 
WIRE— S QUICKER IDENTIFICATION— 
specially solder coated for fast, ripple solder- Colour coding and embossed values enable in- 
ing technique. stant selection of the right capacitance and voltage. 


HIGHLY COMPETITIVE PRICES 


For full details please write for Technical Bulletin No. 102 


THE TELEGRAPH CONDENSER Co. LTD. 


North Action, London, W.3. Telephone: ACOrn 0061 Telegrams: Telefarad, Wesphone, London. Telex: 261383 
Chessington, Surrey & Bathgate, Scotland 
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Ersin Multicore Savbit 
Type 1 alloy containing 5 
Cores of non-corrosive flux 
is supplied to factories at 
bulk prices on7 Ib, reels. 
16 and 18 s.w.g. are the 
diameters most suitable for 
the majority of soldering 
processes. Supplies are also 
available on 1 Ib. reels. 


The Size 1 Carton contains 
approximately 37 ft. of 
18 s.w.g. SAVBIT. It is also 
supplied in 14 s.w.g. and 
16 s.w.g. Obtainable from 
radio and electrical stores. 
Ersin Multicore 5-core 
Solder is also supplied in 4 
specifications of Standard 
Tin/Lead alloys. 

Price 5|- each (subject). 


This 3-in-1 tool strips 
insulation without nicking 
the wire, cuts wire cleanly 
and splits extruded plastic 
twin flex. Adjustable to 
most wire thicknesses, 
3/6 each (subject). 
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Electronic equipment, however expensive, is only 


x = 


ae 


as reliable as the solder used in it. Ersin Multicore 


ah 3 


A new 3-core SAVBIT alloy 

with 362P flux has less than 
half the flux percentage of 
standard Ersin Multicore 

Solder. An exclusive agent 
PENTACOL combined with the 
flux promotes extra rapid spread. 


H.M.P. (Melting point 296°C) 
P.T. (Melting point 232°C) 
L.M.P. (Melting point 179°C) 
T.L.C. (Melting point 145°C) 


Gives you a professional touch! This handy precision 
tool lets you edit tapes quickly and accurately—with 
no tape wastage and no post-editing clicks. The Bib 
Tape Splicer can be mounted directly on the tape 
deck, It uses all your odd lengths of tape, and pays 
for itself in tape saving over and over again. 

Bib value at 18/6! 


Be 


has been proved on production lines throughout 


the world to be today’s most dependable and most 


Ask for the Size 12 
SAVBIT reel containing 
145 ft. of 18 s.w.g. 
SAVBIT Type I alloy. 
Packed in Carton. 
Price 15]- each 
(subject). 


No tangling! Here’s, 
solder in a continuous coil 
which you can use direct 


rom its handy free stand- 


ing dispenser. Simply pull 
out—and solder! The dis- 
penser contains 14 feet of 
18 s.w.g. 5 core SAVBIT 
Alloy suitable for TY, 
radio and electrical joints. 
Price 2/6 each (subject). 


Multicore Solders are covered by British Patent Nos. 433194, 
675594, 794763, 721881. 


MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. BOXMOOR 3636 


The finest cored solder in the world 
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